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make cores, or the privilege of having appren- 
tices to their trade serve a certain length of 
time at core making, the forming of the core 
makers into a separate organization, and the 
trade problems confronting this, has resulted at 
times in generating ill feeling between the 
kindred trades. Being by the nature of their 
calling compelled to work practically under one 
roof, friction between the 
makers has 
foundryman 


molders and core 
resulted in the 
injuriously affected, and 


while the latter has at times invited this by 


nearly always 


being 


having dealings with one organization and re- 
fusing similar treatment to the other, there is 
no doubt but that it would be of benefit to the 
foundrymen if their foundry labor could be 
Much 
greater harmony would prevail and the ques- 
lions of wages and sho 


centralized under one responsible head. 


conditions could be 
much more easily disposed of. It may be urged 
that placing the two trades under one head 
would increase the power wielded by one party, 
yet it has been the experience in nearly every 
industry that it is far easier to deal with one 
large organization than a number of smaller 
ones. As for the core makers they could not 
help but be benefited under the jurisdiction of 
the molders, as it is well known that in very 
many localities they are not considered of im- 
portance by the foundrymen and are unable to 
muster sufficient force to secure what at times 
rightfully belongs to them as a skilled class of 
workmen. There is every reason why all con- 
nected with molding and core making in any 
form should be allied under one organization, 
and if this shall have intelligent and reasonable 
officers to look after its affairs advantages will 
accrue to the employer as well as the employe. 


The Foundry Foreman. 


In the first place a foreman’s word should 
be as good as his bond. While he should at 
all times look after the interest of the firm who 
employs him, he should also be fair in all his 


dealings with the men in his charge. In other 
words he should not show partiality at any 
time nor try to make fish of one man and 


fowl of another. The ideal foreman should at 
all times be an example for others both in the 
shop and out of it. A foreman should not 
make promises when he fears he may be com- 
pelled to break them, nor should he give a 
discourteous reply to anyone, as a civil ques- 
tion at least deserves a civil answer. 

Above all things a foreman should not lose 
his temper, and while it is of course pretty hard 


to observe this rule at all times and under 
some circumstances, especially when it seems 
like everything is going wrong, he should bear 
in mind that the man who can keep a cool 
head as a rule comes out victorious. A fore- 
man should also strive to be a gentleman; there 
are too many in the trade who seem to think 
that doing considerable swearing and bluffing 
will help them along, but such is not the case. 
They act as if they believe that unless they 
utter an oath every time they give an order 
that this will not have the weight it should, 
but this is beyond a doubt a gross mistake. 
In the first place a foreman lowers his dignity 
by using profane language, and besides he can 
tell the man whom he is addressing much bet- 
ter what he wants him to understand in plain 
language and few words. It has been my ex- 
perience that a few words spoken at the right 
time carry a great deal more weight than a 
blustering order given in the heat of passion. 
The trouble is that some men cannot be given 
a little authority without abusing it. A fore- 
treat the men under him fair and 
honest and still look after the interest of the 
firm at the same time. 


man can 


By dealing fairly with the men under him he 
gains their confidence and they will not always 
be looking for a chance to take advantage of the 
firm or foreman at every opportunity that avails 
itself. I have known foremen to hold malice 
against excellent workmen and refuse to hire 
them for some personal reason, and this, per- 
haps, at a time when the firm was very much 
in need of molders of the best kind. A fore- 
man who will permit such things to be done 
is not looking out for the firm’s interest, but 
standing out against it. If a molder is a first 
class workman and a steady man the foreman 
should overlook considerable. Another thing 
some foremen should try to overcome is to 
think that they are the only ones in the busi- 
ness who know anything about a foundry, 
for in very many cases, what such a foreman 
does not know would make a much larger book 
than one of what he does know. 

At all times when a suggestion is made of 
other methods of doing a job, or anything per- 
taining to foundry practice in general, the fore- 
man should not fail to pay strict attention 
thereto and accept it for what it is worth, since 
sometimes traveling molders run up against 
good ideas. Where a foreman stays in one 
shop for a great many years there is a danger 
of him getting into a rut which he should by 
all means avoid, and the only way to obviate 
this is to strive to keep up with the times by 
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arning what others are accomplishing. If 
a foreman neglects to post himself the firm by 
whom he is employed will lose in the end, as 
he will also himself. 

Lastly, a foreman’s treatment of apprentices 
should be fair and he should give them all the 
chances possible if they are getting along well 
and doing good work, because they deserve to 
be encouraged. An apprentice should be com- 
plimented when he does good work and at the 
same time he should be cautioned against be- 
coming careless. The fault with most firms is 
that they are not careful enough about select- 
ing their apprentices or inquiring into their 
character and habits. Those who learn the 
trade should be given a short trial before be- 
ing permanently engaged and if not found to 
be made of the right material they should be 
let go, as it would be an unkind act to keep 
them at a trade for which they are not fitted. I 
believe that if all foundrymen would make an 
effort to raise the standard of molders that the 
result would be gratifying. We would then 
have a better class of molders and would not 
be burdened with so many workmen who are 
of no account, the kind that are of little force 
and as soon as payday comes around pack up 
their belongings and skip. They do not even 
inform their foreman that they are going to 
quit but simply disappear. Complaints are 
often made that many molders drink more than 
they should and that it is quite natural for an 
apprentice to fall in their footsteps, and while 
admitting that environments have much to do 
with influencing the apprentice, yet I believe 
that this state of affairs can be changed if an 
earnest attempt is made to bring about better 


conditions. J. O. Lavaig. 


Duties of a Foundry Chemist. 


In my investigation of practical foundry 
chemistry I endeavored to ascertain what the 
duties of a chemist were, and found that in 
many foundries in which chemists had been but 
recently employed their duties had not been 
fully defined and in others they varied to a 
considerable extent with the class of castings 
produced. At one large engineering works 
at which a chemist had been employed for 
many years I found his duties to be about as 
follows: He had full charge of the cupolas 
and melting and was required to reduce the 
cost of melting to a minimum, to determine the 
best material for lining, daubing, etc., to ana- 

» all fuel and see that nothing but that giv- 
ing best results in melting was purchased and 


used and to see that iron was properly and 
economically melted. 

He was required to analyze all iron melted 
and to make mixtures that would produce at 
the spout an iron of any desired quality and 
to familiarize himself with analyses of all the 
various irons in the market and price of same. 

When specifications were received for cast- 
ings he was required to state definitely whether 
or not he could produce an iron having the 
characteristics called for therein; if so, the 
amount of various brands of iron required and 
cost of mixture. To make all tests of tensile 
and transverse strength, deflection, etc., re- 
quired, and to see that the iron was at all 
times fully up to requirements of the foundry, 
and in case of special castings to produce an 
iron called for in the specifications, meet and 
overcome all trickery and ignorance of civil 
engineers in testing and construction of cast- 
ings. 

He is required to give in advance shrinkage 
of various mixtures for the construction of 
patterns and to state from outlines on blue 
prints if castings can be made from required 
mixtures without undue strain, hardness or 
softness in any part of it. In addition to his 
responsibility for quality of iron, he is re- 
quired to see that facing, blacking, sand and all 
foundry supplies are fully up to the require- 
ments of the foundry, that castings may not be 
lost from bad material. 

This may seem an elaborate amount of work 
to the young chemist, but it represents only 
about one-tenth of the work a practical founder 
has been accustomed to do for years, and the 
chemist is given only this small part of the 
work, that he may be able to look after its 
details more closely than the busy founder and 
obtain better results. He will not find it an 
excessive amount of work when he has once 
familiarized himself with its details. 

Epwarp Kirk. 


Stevens & Blume, of Detroit, Mich., have 
prepared plans for a two-story brick addition, 
35x60 feet in size, to the factory of the De- 
troit Brass Works. An addition, 40x140 feet 
in size, with high trussed roof, designed by the 
same architects, has just been completed under 
their supervision, giving about 10,000 square 
feet of additional floor space. It is designed 
with especial reference to furnishing abundant 
light and thorough ventilation. The plans pro- 
vide for a complete equipment of approved 
machinery in accordance with the most ad- 
vanced ideas, 
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IN THE FILER & 


& Stowell Co.’s Foundry, Milwaukee. 
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SHOWING LINKED CURBING IN THE FOREGROUND 
iy well claim to be one of the leading foun 
y centers in the world and it can rightly \ 
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re turning out the heaviest class of « 1g 
equipped with the best appliances th 
money can buy 
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ing turned out 
lhe present foundry of the Filer & Stowell 
is 350 feet long with a center span of 40 
served by three 30-ton electric traveling 
cranes. On both sides of the main part ofthe 
foundry and extending the full length thereof 
are side floors having a span of 30 feet. One 
of these side floors has a 20-ton electric travel- 
ng crane covering its full length while the op- 
posite side floor is partly occupied by the core 
room and cupolas of which there are two hav- 
ng a melting capacity of nine and seventeen 
tons per hour. In this part of the foundry are 
lso located the molding floors for the lighter 
f castings and the pulley molding ma- 


“lass 





shines. 

\t the present time the Filer & Stowell Co. 
re purchasing from outside concerns nearly as 
lany castings as they produce themselves, and 
1 order to meet the increased demand for cast- 





ngs in their machine shop they are now having 
repared plans for a new foundry to be 400 feet \ CONTRAST IN MOLDERS TO BE SEEN AT THE 
length with provision for further extensions FILER & STOWELL FOUNDRY. 
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should such become necessary. There will be 
two bays, each having a span of 80 feet and 
one bay with a span of 50 feet. Each of the 
main departments will have two 30-ton cranes 
while a 20-ton crane will serve the smaller bay. 

Fig. I gives a general view of the side floor. 
In the foreground is shown some of the linked 
curbing employed in this shop which forms a 
handy method of securing large molds. Fig. 2 
is a view of the loam floor and oven which is 
twenty-five feet square and has a double track 
with two steel cars. The center column of the 
oven is movable so that large molds may be 
placed on both cars if necessary. For dis- 
tributing castings to the various departments 
the traveling steam derrick shown in Fig. 3 is 
employed and the company are now having a 
switch engine built so that its shipping depart- 
ment may be served with greater dispatch. 

In the foundry department of the Filer & 
Stowell Co. is to be seen one of the largest 
molders in the country who follows his occu- 
pation day after day. Mr. Con Tobin measures 
six feet and one and a half inches in height 
and tips the scale at 344 pounds. History does 
not say whether he has made away with more 
than his share of the stuff which made Mil- 
waukee “famous,” but at any rate he has the 
reputation of putting up a remarkably big day’s 
work and of getting around in a surprising 
lively manner. As a contrast to Mr. Tobin the 
Filer & Stowell foundry also contains Mr. Emil 
J. Chester, who only reaches five feet and one- 
half inch above -the floor level and owns up to 
the fact that there is only 110 pounds of him, 
at the same time there is but little doubt that 
Mr. Chester can make much larger molaers 
hustle to keep up with him. 

The Filer & Stowell Co. purchase all irons 
upon a guaranteed chemical analysis and use 
this as a basis for whatever mixtures it is de- 
sired to employ. The cost of producing cast- 
ings as well as the loss from defective castings 
has been reduced to a surprisingly low mini- 
mum. ‘The foundry is operated under the di- 
rection of Mr. John Reardon. 

Epwarp B. GILMour. 


Mixing Iron for Small to Medium Large Size 
Machinery Castings. 


The controlling factors in mixing iron for 
the various classes of work it is used for, are 
its five main constituents, carbon in two forms, 
combined and.free carbon; silicon; sulphur; 
phosphorus and manganese. The 
without them would be of no service. 


pure iron 


Different percentages of these constituents 
in combination with the iron make it suitab! 
for the three principle kinds of castings 
namely, stove plate; machinery and car wheel 

The exact quantity and influence of eac 
constituent, in combination with the iron, ar 
known and easily obtained. The first from 
the sellers of pig iron, who furnish the analy- 
sis of the iron with each purchase, and tl 
second from chemists. And as the iron market 
offers a great variety of brands with various 
proportions of the constituents, the writer can 
see no good reason why a foundryman should 
not be able to manipulate his mixtures of iron 
to suit his class of castings. 

There is no one brand of pig iron that will 
answer for the variety of needs in its class 
with the scrap iron that usually has to be mixed 
with it. For instance, take machinery with its 
various requirements, and it is obvious that the 
only solution to get what is wanted, is in mix- 
ing together scrap and pig iron that will give 
the proper proportions of the needed constitu- 
ents to meet the requirements of this class of 
castings. 

Those who have not the opportunity to study 
this matter, naturally ask for some definite rule 
to work by, but do not often get it, as writers, 
on the mixing of iron are shy about giving 
exact information or rules on the subject. 
One reason for this is the fact that conditions 
in foundries vary very much in material, cupo- 
las and other things aside from the iron that 
is used in making castings and all have a bear- 
ing on the product. But there are mixtures of 
iron that these conditions will not materiaily 
alter. 

I find that this is true from a very 
experience in mixing iron in different foun- 
dries, and give with this my method of mixing 
iron for one class of machinery castings, that 
is based on the percentage of three of the con- 
stituents of iron, combined carbon, free car- 
bon and principally that of silicon, as the lat- 
ter is the main factor in maintaining a stand- 


, 
large 


ard of iron, from various proportions of pig 
and scrap iron, in foundries making small to 
medium large size machinery castings, and who 
have the inevitable miscellaneous scrap pile, 
which furnishes from one-third to two-thirds 
of all the iron melted, as the owners generally 
wish to keep on good terms with the machi 
shops and therefore take their scrap in trad 
The first question asked by those not f 
miliar with mixing iron, is what is needed ! 
pig iron to carry a certain amount of scrap for 
a special class of castings. My answer to th 


ne 
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question is, that pig iron with about 3 per cent 
free carbon and 2% per cent silicon, will carry 
one-third scrap, if the latter is nearly free from 
steel and wrought iron, and make soft, strong 
and clean castings, 

The next question is, how am I to maintain 
that standard, if by chance or design the pig 
iron falls short in free carbon and silicon, or 
if I wish to reduce the pig and increase the 
scrap in my mixture and still keep up the 
standard? My answer is, that this can be done 
by the use of ferro-silicon pig iron. 

A few words in regard to silicon and its in- 
fluence and action on iron, and some of its 
other constituents, are necessary in order to 
understand its usefulness and limit in helping 
to produce soft, strong and clean castings in 
this class, which may be summed up as fol- 
lows: 

Silicon combines with iron up to about 33 per 
cent, and when used within a certain limit will 
increase fusibility, lessen shrinkage and the 
formation of blow holes; it tends to neutralize 
sulphur, phosphorus and manganese, and 
carbon to free carbon. 
Ferro-silicon pig is not strong when over 5 
per cent, and when over 10 per cent is hard 
and brittle, showing that this 
element when high does not soften or strength- 
en iron. 


changes combined 


conclusively 


Chemical tests and practical use prove that 
silicon gives strength and softness to iron, by 
its chemical action on combined carbon in pig 
or scrap iron, changing a large portion of this 
to free carbon when the iron is being melted, 
and that any large quantity over the necessary 
amount to accomplish this simply reproduces 
a ferro-silicon iron and defeats the purpose 
for which it is employed. 

From 2 to 3 per cent will change all the 
combined carbon in pig, that can be changed, 
and about the same in scrap, which is the ex- 
treme limit of its usefulness in getting soft, 
strong and clean castings. 

Practical foundrymen understand that when 
castings are light, the sand surfaces of the 
molds are close together and act as a chill to 
the iron and require very soft iron, which can 
be obtained by using two-thirds pig and one- 
third scrap, as stated. When the castings 1n- 
crease in thickness and weight, better results 
re gained by reducing the pig and increasing 
the scrap in the mixture. Right here is where 

licon as a regulator becomes invaluable, in 
eeping mixtures very close to a standard iron 
hat will give good results in the castings, if 
he following rule is carefully followed: 





Allow about 2!% per cent free carbon and 2 
per cent silicon in miscellaneous scrap iron, if 
of fair size and add to the mixture, silicon 
from ferro-silicon pig in such amounts as the 
iron may be lacking in free carbon and silicon, 
to bring it up to the standard. 


STANDARD. 


Free Carbon: 
Pig iron, 800 lbs., 3 per cent...... 24 
Scrap iron, 400 lbs., 24% per cent.. 10 
Silicon: 
Pig iron, 800 lbs., 244 per cent.... 20 
Scrap iron, 400 lbs., 2 per cent.... 8 
WORM scewindeiessaecseuwees 62 


If the scrap is light and poor, allow 2 per 


cent free carbon and 2 per cent silicon. Silicon 
too freely used will fail in producing good re- 
sults. P. BuRKE. 


Foundry Progress in Great Britain. 


In recent issues of THE Founnpry there have 
appeared articles on British foundry practice, 
and to those not acquainted with the peculiari- 
ties of the trade in our country the only im- 
pression to my mind which they can form is, 
that if ever Britain had a prestige in the art 
of founding, the same has long ceased to exist. 
Some of the reasons 
assigned for our so- 
called falling behind 


are of the usual 
stock in trade com- 
plaints which refer 
to our laxity in 





‘adopting what is us- 
ually known as 
Modern Foundry 
.Practice, and which 


; ; 
may be said to in- 


clude such features 
as machine and 
plate molding, fol- 
sk: anette low boards, snap 


flasks, etc. 

Doubtless those who hold the opinion that 
we are not up to date have good ground for 
their convictions and are entitled to their 
views, but even to the more neutral person, 
who knows for a fact that shipbuilding in Great 
Britain exceeded one and one-half million 
tons in 1901, an output which is larger than 
that of her two greatest rivals in the world 
combined, it must be apparent that no loss of 
prestige can have taken place in her trade in 
marine castings. 
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that we never lead the way in the marine 
trade More than half the British shipbuild 
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| Ki Iry Co., at Whiteinch, just a 
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with everything catalogued in modern foundry 


practice, and for completeness of equipment 


it would be difficult to imagine anything to sur- 
pass it \nd as if to crown everything mod- 
ern, female labor was introduced in the core 
making establishment, which was said to be 
the first instance of the kind in Scotland, and 
is in practice to this day. 
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should prove that for light castings wanted in 
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large quantities, 
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it is evident that they are a generation behin 
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cupola melting practiced by o 
what ce 


We 


50 years ago, and at 


experience adn 


hat S¢ ind has been slow in buying so1 
patented cupolas, for which great cla 

en made, but our experience has pr 
correct in this, as there has yet t 

cup vhich can show any impr 

I conomy over the old style 

Passing from the field of lignt castings 
methods turning out these, much mig 

1 about the practice in vogue in wW 

ng land and marine engine castings in 


fact that 


built on the Cly 


still the 


are be ing 


part of the world, engine 


1 


shows that nowhere in the world should 


brain power of the molder be developed t 


greater extent than right here on the Clyd 


s is simply the outcome of conditioiis pe 
engineering wants of the count: 
Further it is to Scotland, as far as it is know! 
that the premier position belongs of having 
produced the heaviest casting during the nin 
This is an anvil block cast 

Iron & Steei C 


teenth century 


the works of the Kilbirnie 


which weighs 180 tons. 
desire in this article to ré 


that 


It has been my 


move the impression British foundri 


are opposed to progress. Such is not the c 
and all those who want to help us need to d 
is to show us that their inventions are of pra: 
tical value and not theoretical. 
Kilmarnock, Scotland. Wa. RoxpurGH. 
The Rock Island Iron Works, operated b 
Morris & Lewis, are having plans prepared fi 
a machine shop 80x300 feet and a foundry 40 
x10o0 feet. 
rhe Works, Lull & Mar 


quardt, proprietors, Rochester, Minn., are erect 


Rochester Iron 


ing a brick building to be used» for foundry 


purposes. 











n 











Tae FOUNDRY m 


The Pyott Core Machine. 


Chat interest in mechanical appliances for 


turning out cores, as well as molds, is on the 


ncrease is proven by the number of new ma- 
hines for both purposes, of which descrip- 
ns have recently appeared in these columns. 
Nor is it to be gainsaid that wherever it is 


cticable to adopt machines for making cores 


forward, actuating a plunger which forces the 
core through the die and at the same time 
automatically forming the vent-hole. As the 
core leaves the die it is received upon a plate 
conforming to its shape and may there be 
cut into suitable lengths. If it is desired to 


strengthen the core, the machine is so ar 


ranged that wires may readily be inserted as 





rHE PYOTT 


here is a distinct saving which rapidly in- 
creases as the volume of cores consumed by 
the foundry becomes larger. Then there is a 
lack of uniformity in cores that are pasted 
together in halves, which is annoying to the 
manager who insists on perfectly cored holes 

castings and desires to avoid machine work 
as much as possible where this is not abso- 
lutely necessary. As far as perfect venting is 

neerned the advantage lays directly with 
the machine made core. 


Among the latest appliances designed to 


icilitate the making of cores is the machine 


s 


wn in the accompanying illustration which 
the invention of James M. Pyott, Jr., of 
lolmes, Pyott & Co., Chicago. It differs from 
ther core machines in that it is operated with 


lever and the core squeezed through the dies 
instead of being turned out by a rotary mo 
n There are no gears employed in the 
nstruction of the Pyott core machine, which 
make cores from three-eighths of an inch 
ip to four inches in cross section of any 
ngth and shape required. It is also claimed 
hat with this machine, which may be operated 
by either hand or power, a core may be made 
different degrees of hardness to conform to 
he sand mixture employed and the conditions 
nder which the core is to be used. 
[In operation the basin is filled with core 
nd and the handle worked backward and 


CORE MACHINE, 


the core is being made. ‘The Pyott core ma- 
30 pounds without dies. 
With a complete set of these this is increased 
by about a George W., 


Pyott, 72 North Sangamon St., Chicago, is 


chine weighs about 


hundred pounds. 


manufacturing these machines for the trade. 


Hart’s Device for Stopping Runouts. 


With proper flasks and a molder who knows 
his business, runouts ought not to occur very 
often, in fact there is hardly a competent me- 
chanic who will defend them. Even where a 
Hask with burned joints is employed it de- 
volves upon the molder to take such precau- 
tions as will prevent a runout from taking 
place. Nevertheless we all know that some 
foundries are bothered from one end of a heat 


to the other by molds giving away when being 





FIG. I. 


FIG. 2 


HART’S DEVICE FOR STOPPING RUNOUTS. 
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poured and for this reason a device for plug- 
ging up runouts designed by Edward Hart, 
of Montgomery, Ohio, a suburb of Cincinnati, 
will be of interest. 

Mr. Hart’s invention is made in two forms, 
shown in Figs. 1 and 2, Fig. 1 is provided with 
a handle the same as Fig. 2 and is intended 
for use on side floors, where there are but a 








FIG. USING HART’S DEVICE, SHOWN IN FIG. I. 


few inches of space left between the flasks, its 
application being shown in Fig. 3. It is pro- 
vided with a boxlike receptacle, which is filled 
with sand in such a manner that this can not 
fall out and enter the gates of the mold or 
do damage in other ways, when it becomes nec- 
runout. The stopper is filled 


essary to stop a 





STOPPING A RUNOUT 
IN FIG. 2. 


FIG. 4 WITH DEVICE SHOWN 


with molding sand after it has been dipped in 
claywash, to prevent the lips from being 
burned off when in use. It is then placed at 
a convenient point to the floor on which pour- 
ing is goin on, where it is ready for instant 
use. When a runout occurs the lip of the 
stopper is placed in the joint of the flask 
and through a device connected with the handle 





sand is rammed solidly into the joint, effect- 
ually blocking the opening through which the 
iron is escaping. 

Fig. 2 is intended for use on the larger class 
of molds, where there is more room to work in 
than is the case with the smaller class of cast- 
ings; Fig. 4 represents the method of using 
this form of stopper. When there is a runout 
one picks up the stopper and loads it with sand, 
afterwards placing it against the joint, where 
as previously explained the sand is packed 
solidly into the opening. Doubtless every 
molder will recall the times he has tried to 
stop runouts by holding sand against the side 
of the flask, only to find in the majority of 
cases that the pressure of the iron within the 
mold was sufficient to force the iron through 
the loose sand banked against the exterior 
of the mold. If only a small part of the sand 
could have been rammed tightly into the ogen- 
ing, the runout would soon have been stopped. 
The device designed by Mr. Hart is intended 
to do this and we understand from experiments 
made at the Norwood (Cincinnati) plant of 
the Hoefinghoff & Laue Foundry Co. that the 
stopper accomplishes all that is claimed for it. 
It will be noted that the stopper shown in 
Fig. 1 is provided with slots in the lip; this 
is intended to facilitate the use thereof around 
flask pins, should a runout take place at this 
point of the flask. 


The United Engineering & Foundry Co.’s 
System of Shop Records. 


The shop system of the United Engineering 
& Foundry Co., of Pittsburg, is not asserted 
by those who have developed the plan and hav: 
it in charge, to be superior to other methods in 


‘ise elsewhere. In point of fact the method is 
regarded as being rather the rough and ready 
expedient that is thrust into action long before 
ripened devclopment of details has rounded 
out the arrangement to suit best the peculiar 
requirements of the plant. The 
deed, like many others of a similar character, 


system, 1n- 


has been produced under that stress of needful 
shop service which denies delays incidental t 
the full fruitage of the scheme, and these con- 
ditions are adverse to any other than an ap 
proximation to the necessities of the case. In- 
stalled under such circumstances, a system car- 
ries along by sheer momentum a number of 
surplus items which are gradually discarded 
when those in charge have a convenient season 
to cut them loose—and convenient seasons to 
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FIG. I. SHOP 


attend to matters of this kind are few and far 
between in thesz busy times. 

The system under consideration does not 
have any excess of these detracting and im- 
peding attachments. Indeed it seems to the 
writer that there are few, if any, superfluous 
and time-consuming details to be found either 
in the method itself or its application to the 


ORDER CARD. 


varied requirements of a modern plant. Presi- 
dent Frank, of the United Engineering & Foun- 
dry Co., and Mr. Knotts, of the purchasing de- 
partment of the Frank-Kneeland plant, who 
comes constantly in touch with the scheme in 
‘onnection with the shop and office, do not leok 
upon it as a final and perfected arrangement by 
any means; but it meets their demands fairly 
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FIG. 2. BACK OF ORDER 


CARD SHOWN IN FIG. I. 
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| well, and on the broad gauge theory that the 
| | 
1 
| | 


old maxim regarding familiarity has some 


LABOR, 








HOURS 


weight it is easy to understand how the merit 
eo (a of the present plan may escape appreciation in 
= Sa ee the field of its particular development. 
A i Mr. Frank says: “It serves our needs quit 


a | well, but I have never felt that it was on a 

















PATTERN WORK 


LUMBER, 
FEET 


























AND FOUNDRY CO. 


+ 


scientific basis. Certainly it is anything but 


CORE 
MAKING 
MOULDING) 


the ideal that one could hope for in an accurate 
in meshes 2 cost-keeping system. So far as that goes | 


FITTING 


| a, sien eat — fail to see how absolute accuracy is to be 

(a ae obtained unless at a cost for clerical labor that 
would be out of the question. For instance, 
there are a number of items in estimating work 
which vary independently of each other. The 
time taken by a molder in getting out a piece 
of work is not always an indication of the 
weight of the completed casting. His work 
may increase with the weight or it may run 
the other way. So with coremakers, laborers 
and so forth. We take these latter items and 
charge them up pro rata against the shop 
product, but do our best to keep track of the 
weight and labor of direct molding.” 


D ENGINEERING 


F 


NIT 


U 








DEPARTMENT. 


The office orders were originally received and 
entered in a stub book and several carbon 
copies taken which were torn out for distribu 
tion to the different departments. The book 
was a nuisance because of the difficulty in mak 
ing rapid reference (any other sort of a refer- 
ence was out of the question) and the old order 
system has been cast aside in favor of the card 
index. The new card is illustrated in Figs 
1 and 2, which show the two sides of a piece of 





PITTSBURG, 
FOR CONTRACTING 


MATERIAL 





thin but strong cardboard having dimensions 
of 5x8 inches. Fig. 1 covers the order fully it 


LIST 


regard to name and address, price and terms of 
payment, shipment, the desired and the actual 
(not always identical, of course) date of de 
livery, etc. On the back of the same card, Fig 


Ol 


FIG. 


PIECE 


2, we find the shop order number together witl 
a record of the requisition dates, drawings, pat 
terns, pieces and material required for th 
| work. 

| i The order card, Fig. 1, is the starting point 
| whence some jine lists igh material are pre 
a? a pared. These are identical in heading with th: 
| one shown in Fig. 3; in fact they agree in th 
items specified to the following extent: Orde: 
1 No., Machine No., Name of Machine, For 
Drawing No., Pattern No., No. Pieces, Ma 
terial and Name of Piece. This enabies thx 


NAME OF 





3 








MAT'L 











ine 


n 


° 
2 
z 
wi 
+ 
3 
< 
a 


| several copies to be gotten out speedily and « 
copy of Fig. 3 is promptly available for th 
mill office and the contracting department. Th: 

sheet, of which a portion is shown in Fig. 3 
| is 12x14 inches. On the back of Fig. 3 is 





Order No. 
Machine No. 
Name of Mac 
For 

ORAWING NO. 
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CUPOLA No. Date, a A Foreman. 
CHARGE No.1, COKE CHARGE No. 4. COKE. 

No. 1 Iron, do 1 iron, 

No. 2 , No. 2 

No. 3 No.3“ 

i 4 No.4 « 

No. ’ | No. 

No. = _ | No. _ : = 

Foundry Serap, j ” | i | | _]_ Foundry Scrap, 

Stock Scrap, ms oe | ak | Stock Scrap, ; Pees | 
CHARGE No. 2. COKE. ; ti | CHARGE No. 5. COKE. 

No. 1 Iron, = ee ae No. 1 Iron, _ 

No. 2 J as No. 2 

No. 3 . } } j No.3 “ 

No.4 * 4 | | No.4 “ 

No. = | | oe iz No. _ ‘ 

No. 4 } | | No. —— + 

Foundiy Scrap, | | Foundry Scrap, 

mec nt a oe —— wo eee on Os Me el Pe 
CHARGE No. 3. COKE. CHARGE No. 6. COKE. 

No. 1 Iron, | | No. 1 Iron, 

No. 2 Sa No. 2 | 

No.3 * | = No.3 

No. 4 beh} _| | G wae « 

No. a a A a 5 No. 

No. No. 


Foundry Sciap 


Stock Scrap, 


Foundry Scrap, 
Stock Scrap, 





FIG. 4. RECORD OF HEATS TO BE 


printed another form which occupies about one- 
eighth of the available space, thus permitting 
the large sheets to be folded uniformly and hav- 
ing the endorsement appear in plain sight when 
so reduced. The form on back of Fig. 3 is a 
of the contents as entered on the 
face of the document and in general form it is 


summary 


arranged as follows: 
Order NO. cs2inhad eins 
7” 
lachine 


For 
Designed by 


Built at 


Drawing 
Contract Price 

OB. sols 
POMVEED © dies weeiewenes Date 


lhe sheets prepared at the same time as Fig. 
are, as indicated above, of corresponding 
yle to that sheet and need not be illustrated 
separate engravings. One copy is made out 

the mill office, a couple are sent to the foun- 
ry These 
heets have five columns on the right of the 


and one to the engineering office. 





FILLED OUT BY FOUNDRY 


FOREMAN. 


page. Four of the 
ing, Weight, Total Weight, 
column is left blank. These take the place of 
the columns shown in Fig. 3 and the sheet on 
lhe 


list sheets which are sent to the machine shop, 


columns are headed Mold- 


Price, and one 


that account is correspondingly narrower. 


pattern shop and purchasing department, are 
practically the same as the others with the ex- 
ception of the columns to the right, which are 
headed respectively: Order Form, Order No., 
Date, Received and Remarks. 

The United Engineering & Foundry Co. com 
prises several shops, of which any two or more 
may combine in the production of a [ 


work. 


tween the 


piece of 


The intercourse in a business way be 


separate units of the organization 


is handled precisely as if they were independent 
of each other, and the system of requisitions 
for material in filling orders as set forth by the 
shop lists is therefore a matter for detailed and 


exact treatment and record. This will explain 


the thorough-going character of the lists of ma 


terial and the accompanying data. ‘he parts 


of the different forms which are similar and 


contain the same information are filled out at 


the one time and the remaining columns are 
cared for | 


in the various departments as the 
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TOTAL CLEAN WEIGHT. 





Add for Gates, Heads and Feed, 
_Loss in Melt, 


Feed Iron for Rolls, 





ir 





ec 
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Total Weight Good Caatings, | | 
_ —_ ~ a — oe ie — 
“6 66 Bad sé | 
= - eS —————— - —— + cameanel 
‘tof Heads, Gates, _| 
_« « Roll Feed Iron, ; ook. 
es: “6 of Surplus, : ‘ | 
Pee oot ca Rare ee eS eee aa a oS 
| _ | | 
| -oaeea | | 
FIG. 5. DAILY REPORT FROM THE FOUNDRY. 


requisitions are honored and the supplies reach 
the shop, are weighed, worked up and the labor 
cost, etc., ascertained in detail. 

When the list of material reaches the foun- 
dry, the foreman compares the list as early as 
possible with the patterns and pattern cards 
which are supplied or accounted for by he 
pattern deparment. The pattern cards accom- 
pany the patterns through the shops and foun- 
dry, and from them the clerks derive most of 


the data for keeping track of the work while in 


RECAPITULATION. 
x == —=- a - es 
Cupola Charge Weight Charged ; a 
I mieten: | — a ee ae - ‘ OSE 
| No.1 Iron an Weight of Good Castings 
| 2 | “ Bad Py 
| =e, Ties | | = “ Surplus 
| Stock Scrap | ; * Heavy Gates 
} From Furnace | | Lost in Melt 
} Total Weight Cha rged | | | 


Tota! Amount Coke 


Furnace Charge 


No. 1 Iron Weight 


- 92 
2 


‘3 


Foundry Scrap To Cupx 


Stock 


FIG. 6. PRODUCT OF AND (¢ 


SONSI 


The foundry foreman 
can then proceed to make up his list of heats, 


process of molding, etc. 


etc., as illustrated in Fig. 4. This form is 
714x8\ inches and a separate sheet is reserved 
for each cupola or furnace. It may be pointed 
out that the terms No. 1 Iron, No. 2 Iron, etc., 
do not necessarily refer to the grade of ma- 
terial, but in this case are employed to desig- 
nate the different piles of the stored pig iron. 
The iron when received by the clerk is placed 
according to convenience of handling and the 
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United Engineering & Foundry Co. 
Frank-Kneeland Machine Co. Dept. 


FOLLOWING CASTINGS DELIVERED TO 
MACHINE SHOP. 


MACHINE SHOP RECEIVING CLERK will O. K. this slip and send it to mill office 
iinmediately after checking each item off in shop Order book. He will also see that castings 
are plainly marked and report any errors to foundry clerk before truck is unloaded. 


Foundry clerk will deliver one copy direct to mill office. 


190 











Order No. Pattern. |No. Pcs. 


Weight 























FIG. 7. DELIVERY SLIP USED BY SHIPPING DEPARTMENT OF FOUNDRY. 


series of pig iron piles have thus a purely con- 
ventional arrangement which is peculiar to the 
layout of the plant. 

The daily report of the foundry is illus- 
trated in Fig. 5, which in the original sheet is 
7x12 inches. This form covers the list of pieces 
made with the number of hours expended on 
molding. The weights, as indicated by the 
column on the right, cannot be entered until 
a later date and in practice this column.is not 
used as the material list sent by the foundry in 
the first place provides an opportunity for 
covering all requirements. The lower portion 
of the form is filled out for the use of the of- 
fice force who check up the work of each 
molder in a journal. This journal has the two 
facing pages assigned to each day’s work in the 
foundry and the whole of the left hand page 
and the greater part of the right hand page are 
given up to a repetition of the form shown on 
the upper part of Fig. 5. The lower part of the 
right hand page of the book is ruled off, as in 
Fig. 6. This is practically a ledger account 
with the cupolas and furnaces and the method of 
balancing the respective debits and credits is a 
constant check upon the work of the foundry 
(he amount of material used in the foundry is 
thus kept in account with the diminishing stock 


on hand and the quantity is replenished from 
time to time as the drain of daily requirement 
reduces the supply from the prescribed mini- 
mum. 

The castings as they are taken from the sand, 
brushed, pickled and snagged, are checked, 
weighed and delivered to the machine shop 
with the slip shown in Fig. 7. This is a 53@x 
734-inch sheet taken from a stub book and made 
out in duplicate. The original goes to the ma- 
chine shop, whilst the copy is sent direct to the 
mill office. The stub remaining in the book re- 
tains a copy for the use of the foundry.—The 
Tron Trade Review. 


The J. George Leyner Engineering Works 
Co. has been incorporated at Denver, Colo., 
with a capital of $650,000 and will build a large 
manufacturing plant in the vicinity of Denver. 
Plans have been prepared for a foundry 100x 
144 feet, pattern shop 50x164 and the necessary 
machine and blacksmith shops of ample pro- 
portion. The concern will make air compres- 
sors, rock drills and several specialties in 
mining machinery, 

The C, A. Treat Mfg. Co., of Hannibal, Mo., 
will extend its car wheel foundry by an addi- 
tion QOxIoo feet. 
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Comparison of Test Bars. 


BY ASA W. WHITNEY. 


In continuation of my article in THE Foun- 
pry of September, 1902, it occurred to me that 
the following table which I worked out some 
years ago for my own purposes would be val 
uable to many founders and further illustrate 
the convenience of comparing strength by 
Mcdulus of Rupture, even in the case of such 


material 


as cast iron, whose qualities are si 
greatly modified by rates of cooling. 


As 


there has been mathematic: 
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method worked out by which the factor for 


the strength of a given section can be properly 
In 


sorts of compositions and within limits as to 


corrected for its rate of cooling. certain 
shape and size the correction would be small 
and experience at present enables founders to 
the 
Know- 


ing the composition of the calculated charge 


know about how much allowance from 


assumed homogeneity must be made. 


( 


f metal chemically however, enables one to 
estimate approximately the possible structural 
compositions of the castings in terms of fer- 
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phide, etc.; and by the present practical de- 
velopments of metallography (the study of 
microstructure of metals), the structures 
vhich actually result are accurately observed 
and mapped out. From this study we may 
eventually expect further developments in the 
line of very accurate estimations of strength 
rom the calculated melting charge (or more 
closely still from any analyzed piece), for the 
structure which will result in any given sec- 
tion. In the field of steel the use of metal- 
lography has been long conceded, as_ steel 
chemists were the more indispensable and 
were the first to learn the necessary limita- 
tions of their ultimate analyses and to recog- 
nize the structures developed in steel or cast 
iron. 

Aithough in this table it is merely assumed 
that all of these bars are cast from the same 
iron, without correction for the lack of homo- 
geneity which would result, yet I have calculat- 
ed what the rates of contraction from the mold- 


ed length would be, assuming the 1 inch square 


bar to contract at the rate of 1-8 inch per foot 
which is 1-96th or 1.0416 per cent. For this pur- 


pose it is necessary to use the quotient found 
P oF 
under the column 4” ete. This figure is then 


substituted for R in Mr. Francis Schumann's 
formula,* Contraction = — She - The 
87.2727 + 34.909 
R 

deflection at center under the breaking load 
for each bar results from the engineering for- 
mula based upon the conception of a Modulus 
of Elasticity which is here taken at the normal 
value of 10,000,000 pounds. I or Moment of 
Inertia is used in this formula as well as in 
the formula for Modulus of Rupture given in 
my last paper. The formula is - ve = De- 
ection at center of bar. Here W = breaking 
ad, L*> = cube of the length of bar, E = 
Modulus of Elasticity (10,000,000 pounds) 
and | = Moment of Inertia. 


} 
{ 


As an illustration of the maximum differ- 
ence likely to be found in the same bar tested 
in different directions I will instance my 
study7 on flat white iron bars, made white by 

iilling from the flat sides only, but chilled 
otally to center. A 4-inch area rectangular bar 
broken flatwise by a stress of 16,666 pounds 

ould, if homogeneous, require 29,631 pounds 

“Contraction and Deformation of lron Castings in 

oling from the liquid to the solid state. Francis 

imann, Dec., 1896, Am. Society of Mech. Engi 
ers’ Transactions. 

*Transverse Strength of Chilled Car Wheel Iron. 


sa W. Whitney, Journal of the Franklin Institute, 
ril, 1897 


to break it edgewise. But if chilled as stated 
above it could easily stand the same (16,666 or 
somewhat more) flatwise, but edgewise not 
over 16,000 pounds, as it must then break 
in detail because of the direction of the lami- 
nated hard structure in relation to the stress. 
This direction is very apparent to the eye. In 
the same way many of the anomalies of cast 
iron become clear upon inspection with the 
microscope and in the light of the principles 
of metallography. 


Cost Keeping in Foundries. 

| notice in the October issue of THE 
Founpry that Benjamin Thompson condemns 
the system of cost keeping illustrated by me 
in the September issue as impracticable. As 
he seems to have failed to understand this sys- 
tem, I will endeavor to enlighten him as best 
[ can. Taking up the points as they appear in 
Mr. Thompson's article, he believes that it is 
practically impossible to obtain the exact cost 
of small castings made in a jobbing foundry, 
although he does not state the reasons why 
such should be the case. Instead, he favors 
the idea of dividing castings into different sec- 
tions according to their general character, 
thinking that it would be more convenient for 
the foundryman to ascertain the cost of pro- 
ducing each class instead of attempting to find 
the cost of each individual casting. It is my 
opinion that the cost of each individual casting 
can be readily located. Let a molder make as 
many small castings in a day as he pieases and 
when the time-keeper calls for the molder’s 
time [| can see nothing to hinder him from 
giving the number of hours he has spent on 
each pattern, or the time which has been spent 
on each, according to his best judgment, which 
is the only way that a molder can account for 
what he has accomplished during the day, and 
is equal to any time slip the molder might fill 
out himself. After the exact time on each 
pattern has been obtained, the accurate labor 
cost for molding can be had on each casting by 
dividing the total cost by the number of cast- 
ings made. The same system can be followed 
in ascertaining the cost for cleaning and core 
making, and when one knows what is the 
actual cost per pound for melted iron and all 
the other expenses incidentally to operate in thi 
foundry, | know that it is easy to get at the 
accurate cost of each casting, weighing as low 
as one half a pound apiece, as it 1s with cast- 
ings weighing 20 tons. 

| 


n regard to the cost of melted iron I would 
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say that at the time the article was written, 
pig iron was worth from $18 to $20 per ton, 
scrap iron, $13, and coke and coal was much 
lower than it is at the present time. The cost 
of our melted iron at that time came within 
the one cent limit and in addition I would also 
say that this item does not include any of the 
expenses connected with operating the cupo- 
las, as in the system we follow, this is taken 
care of under the head of non producers and 
general expenses. It is, of course, granted that 
it costs the same to melt iron for light castings 
as it does for the heavier class of work. Re- 
ferring to the criticism as to the relative cost of 
molding as compared to other expenses I be- 
lieve that every foundryman knows that on 
the class of castings mentioned, molding, core 
and cleaning castings are by far the 
items in their cost. In my 


making 
smallest former 
article | gave the actual average cost per pound 
and notice that Mr. Thompson puts consider- 
that 
16 per cent against 


able emphasis on the fact labor only 


amounts to 32 per cent 


for expenses. I will explain that the cost of 
a casting must be figured this way in order 
to insure no loss to the foundryman and yet 
Taking a cast- 
ing, such as is described in the original article, 


not overcharge the customer. 


and it requires exactly five days from the time 
the job is started until the casting is in the 
cleaning room. ‘This casting must stand its 
share of all expenses according to its weight 
and cost of labor to produce. The expenses of 
a foundry are very high each day, and include 
rent, taxes, insurance, light, heat, power and 
wear and tear on everything inside the foun- 
dry, together with expenses for repairs and sal- 
aries for such non producers as manager, su- 
perintendent, foreman, and other persons, who 
Then the 


material in the foundry is not to be found 


draw pay in one position or another. 


on the dump, but must be bought and paid for, 
which causes the foundryman to charge for this 
on his cost card for each casting. 

I believe every foundryman is familiar with 
the supplies required in the foundry and by 
careful figuring for years of all these different 
items, we find that the system explained in my 
former article is the only one which will give 
us the average cost for any class of castings 
made. 

I do not understand why Mr. Thompson ob- 
jects to the system of charging the rejected 
casting at the price at which it would have been 
sold, as I believe this system is very just. If 
the casting had been good and had been de- 


livered the foundryman would certainly have 
received the full price, which would be greate: 
than the actual cost to produce it. All we 
have left is scrap iron which is to be broken 
up again and go through more handling tha 
if the casting had been a good one. Taking 
account of everything, one half cent per pounc 
is about all one would expect as credit, an 
this we get in the yard report, as all foundry 
scrap is charged into the cupola without tak- 
ing account of it the second time. Its value 
may, if it is so desired, be fixed at an arbitrary 
figure as it belongs to the shop and is home 
Now on the other hand, if the 
casting had been good and delivered to the 
customer the foundryman would 
ceived for this casting at least one cent pet 


made scrap. 


have re- 


pound more than the actual cost charged to 
the foreman, which in this case would make a 
loss of $90.00 to the foundryman and no loss 
to any one else. 

In regard to the melting ratio quoted, if Mr. 
Thompson will figure up the whole heat he 
will find that this is only 1 to 10.4, which, | 
believe, any foundryman could easily attain 
Mr. Thompson also overlooks the fact that in 
addition to the semi-annual report shown, we 
also have weekly reports giving the cost of pro 
ducing castings in complete form, as does also 
the monthly report shown in connection with 
the system. In this way we are able to get at 
the cost of each casting made, as we have the 
individual cost cards and from these the re 
ports are made, which makes the system as 
accurate as it is possible to have one in any 
foundry. I still believe that the system 1 am 
working under is as good as any used in this 
country for foundry purposes. My idea in 
preparing an article on this subject was not t 
show any one what I| could do in the way of 
producing castings or melting iron, but rather 
to give foundrymen a chance to become ac- 
quainted with the system under which | am 
working. 

>. 2. 


Cost of Production. 


Many methods have been tried of arriving 
at the cost of producing castings, both in re- 
gard to the cost of individual castings and in 
certain quantities. A plan known as the “Per- 
centage System” is followed by a large foun- 
dry with which the writer is familiar. Her 
all the molders and apprentices, as well as core 
makers, have time books, in which the tim« 
spent on any particular job is recorded, a sep 
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arate distinction being made for overtime. The 
laborers, casting cleaners, furnace men and 
cupola tenders record the number of hours 
they work each day and the particular depart- 
ment in which their time is spent. All of these 
time books are checked over each morning by 
the foreman of each department. 

This method of arriving at the cost of cast- 
ings is very simple and as far as the employer 
is concerned very safe, but in many instances 
it creates situations which are rather awkward 
for the foreman. For example, if the wages of 
the molders, core makers, and apprentices 
should total £21-0-o per day and the amount 
paid out for furnace men, cupola tenders, cast- 
ing cleaners, laborers and general shop super- 
vision should amount to £7, the relation of the 
latter item to the former is about one to three, 
so that if the molding and core makers’ time 
on a casting amounts to £1, six shillings and 
eight pence is allowed as a shop cost to cover 
other items. It being presumed therefore that 
in this particular instance the cost of producing 
these castings would be £1-6-8. 

With careful supervision and a good prac- 
tical knowledge carefully applied, the above 
method of obtaining a general estimate of shop 
costs is a very good one. But unless great 
care is exercised in recording and checking the 
time in the foundry as well as in the time- 
keeper’s office, endless complications and awk- 
ward contradictions will be constantly occur- 
ring. Particularly so if the system is being 
used in a jobbing shop where the molders are 
shifted around on different classes of castings 
daily, and where it is the exception rather than 
the rule to have a job of any kind extend over 
a lengthy period. 

In order to illustrate the apparent incon- 
sistencies in the cost of similar castings, as 
they appear to the office staff, I will cite a few 
instances. Let us say that there are 12 col- 
umns to make, of which the molder will cast 
one a day. The molder’s wages will be, say, 
12 shillings, and the amount to be added for 
general expenses will be 4 shillings, making 
a total of 16 shillings. Let us suppose that 
this column will weigh about 13 cwt. and that 
a short time afterward the same molder will be 
given a similar column, but having only about 
half of the thickness of metal of the former. In 
this case the molder will use the same flask as 
on previous occasions and will take as long to 
mold it as he did the last one. The cost will 
therefore be the same, but as the weight is 
only about one-half of the former casting the 


cost per cwt. is very nearly double. The of- 
fice will naturally want to know the reason 
why one lot of columns should cost almost 
twice as much as another. Examples of this 
kind might be continued, but sufficient has been 
said to show that considerable confusion may 
be caused to one not in possession of all the 
details connected with the job. 

Let us use another illustration. There are 
two castings to be made of one pattern, one 
of which must be cast in a hurry while the 
other one will be acceptable later on. There 
is really a day and a half’s work in the job 
but you think that with a bit of push you will 
manage it alright, so you put your best molder 
on the job and send a laborer with him telling 
him that you must have the casting that day. 
lhe men work hard and the casting is finished 
satisfactory at a cost for molders’ wages of 12 
shillings, to which is added the general item 
of shop expense of 4 shillings, making 16 shill- 
ings. ‘The laborer does not put his time down 
on the job and some time later, when the 
molder is required to make a second casting 
he takes half a day longer to complete the job, 
as he has not the assistance of a helper, the 
result being that the job is credited with the 
molders wages of 18 shillings, plus a shop ex- 
pense of 6 shillings, a total of 24 shillings, as 
against 10, for the former casting. The office 
cannot understand what appears to them to be 
extraordinary inconsistencies and in a general 
way the foreman is blamed for carelessness in 
checking the time. 

The :llustrations I have given are not imagin- 
ary, but have occurred in actual practice and I 
have no doubt all general jobbing shops similar- 
ly situated might experience the same trouble. 
The foreman will blame the system of arriving 
at the cost of production and the office will 
blame the department or the foreman of same. 
In spite of all of this 1 am convinced that the 
percentage system as explained above is an 
extremely good one and will give one a very 
fair idea of the cost of production. It is not 
the system which causes these inconsistencies 
in the cost of apparently similar castings, but 
rather the method of applying the system. 

Ii more confidence existed between the office 
and the foundry foreman, there would not be 
sO many complaints from managers as to the 
difficulty of arriving at an accurate estimate of 
the cost of producing castings. Before an esti- 
mate is made out for any contract the foreman 
should be consulted, not necessarily as to what 
it would cost to produce the work, but he 
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should certainly be allowed to see the drawings. 
He should be questioned as to his ability to 
required castings at the same price 
if he has suitable flasks for 


produce the 
as the last order, 
this job, or if it will be necessary to make new 
should be 
put to the foundry foreman, and if he has a 


ones. These and other questions 
good practical knowledge of his business he 
will answer them to the advantage of his em- 
plover. [f his answers are not borne out by 
suitable for the 


am quite convinced 


results he is evidently not 


position he occupies. I 


after considerable experiments and a_ great 
amount of careful thought that there 1s no sys- 
tem of arriving at the correct cost of produc- 
ing castings in general jobbing work, unless 
the foundry foreman is consulted on the points 
I have enumerated above, when I am quite sure 
those in the office would find the many incon- 
have to contend with in 


sistencies they now 


estimating the cost of production would dis- 
appear, and they could depend upon getting 
the same casting at the same price every time 
it was ordered. Harry WILLIs. 


Manufacture of Pig Iron.* 


The term iron, as used in a general sense, 
includes all those products obtained originally 
from iron ore by smelting with fuel. Under 
the general term iron we have pig iron, which 
is iron made from ores in a blast furnace and 
cast in the form of pigs. The fuel used may 
be coke, charcoal, anthracite coal, or mixtures 
of these, and the pig iron is named according 
to the fuel used in smelting, as coke pig, char- 
Then, under each 
of these, are other classifications according to 


coal pig, or anthracite pig. 


the purpose the pig 1s applied to, viz.: basic, 
Bessemer, malleable, mill and foundry. 

Basic pig iron is iron intended for conver- 
sion into steel in a basic open-hearth furnace. 
To be suitable for this work the silicon and 

the former less than one 


per cent, and the latter not over five one-hun- 


sulphur must be low 


Bessemer iron has its 
use in a Bessemer converter where the silicon 
and 


dredths of one per cent. 


carbon are burnt out by 


through the molten metal. 


blowing air 
As it is impossible 
in the Bessemer converter to remove the phos- 
phorus and sulphur, there must be a low per- 
centage in the pig iron, as in the requirements 
for finished steel the phosphorus must be be- 
low one-tenth per cent, and the sulphur below 


*A paper read by Charles Fox, superintendent of 
the Hamilton Steel & Iron Co., before the Canadian 
Association of Stationary Engineers, Hamilton, On- 


tario 


five one-hundredths. 


Malleable pig is remelted 
into castings which are afterwards put in an- 
nealing ovens where the carbon, silicon and 
manganese are gradually removed by oxida- 


tion. Since the object is to get a casting with 
as little impurity as possible it is desirable to 
have pig iron to begin with which is low in 
the impurities; hence, malleable pig should 
have low carbon, low silicon and low man- 
ganese. 

Mill iron is used in rolling mills where it is 
put in puddling furnaces and where all the 
impurities, such as silicon, carbon, sulphur, etc., 
are worked out of it, making wrought iron. 
Sometimes wrought iron is made direct from 
ore without first making pig iron. This is real- 
ly the process by which iron was first made. 
It takes a high temperature to melt 
wrought iron, but it may be readily brought 
to a welding heat in a heating furnace, and 
then rolled into bars. A peculiarity of wrought 
iron is its fiber. When broken it presents a 
fracture like wood. A piece of steel in break- 
ing shows no such fiber, only a clear, uniform 
break. The wrought iron has slag dissem- 
inated all through it and when rolled out 
these lines of slag break the continuity of the 
metal and make the fiber. 

Foundry iron, chemically speaking, is the 
most impure of all iron. It has in it a greater 
percentage of foreign material than any other 
class of iron. A typical foundry iron, for mak- 
ing soft castings, has only about 93 per cent 
of its substance iron. ‘The remaining 7 per 
cent is made up of about 3.50 per cent carbon, 
2.50 per cent silicon, .50 per cent manganese, 
and .50 per cent phosphorus. It is these im- 
purities in cast iron which make it weak by 
comparison with wrought iron and steel, and 
account for its lack of ductility, but since the 
application of chemistry to foundry work a 
great deal has been done in the way of adjust- 


very 


ing the elements which mainly influence the 
strength and softness of cast iron, so that cast- 
ings can be made with much better adjustment 
of the material to the work it is intended for 

All foundry iron was formerly graded by 
fracture and color. This was done as carefully 
as possible, but it is a difficult matter to draw 
the line between a close No. 1 and an open 
No. 2. 
fracture and color is done there isalwaysacon- 
siderable personal factor in this work, so that 
in some cases, a carload which one man would 
grade No. 1, another man with equal experi- 


No matter how carefully grading by 


ence would grade as No. 2 at another time. 
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\nd even if at all times the grading by frac- 
ture were well done, it is no reliable indica- 
tion of what the iron contains or the purpose 
it is best suited for. The grain of iron is de- 
termined partly by chemical composition and 
partly by the condition of the blast furnace at 
the time it was made. All that can be deducted 
from the fracture of iron is that open-grained 
iron is generally low in sulphur and close- 
grained iron is generally high in sulphur. Care- 
ful chemical analysis is the only trustworthy 
means of finding out what an iron contains, 
and what class of castings it is best suited for 
making. 

Silicon is the best known of all constituents 
of pig iron. It increases the fusibility of iron, 
lessens the formation of blowholes, and re- 
duces the chance of shrinkage. The strongest 
castings are obtained from iron that will pro- 
duce sound castings with the least amount of 
silicon. Pig iron, with excessive silicon, has a 
characteristic fracture; the grain is often close 
and flat and the color light. The most impor- 
tant action of silicon in iron is to convert com- 
bined or hardening carbon into graphite or 
softening carbon. Carbon exerts the most 
vital influences upon the character of pig iron. 
It affects the color, strength, hardness and 
fusibility of cast iron. It exists in pig iron in 
two distinct forms, the combined and _ the 
graphite, and upon the relative proportions of 
each, in a great measure, depends the character 
of the metal. The tendency of phosphorus is 
to prevent blowholes and render the metal very 
limpid, so that it will give an extremely fine 
and sharp casting. The percentage of phos- 
phorus varies in pig iron from a trace to sev- 
eral per cent. Manganese assists in the pre- 
vention of blowholes. It has a great affinity 
for sulphur. When iron is melted with fuel 
containing a high percentage of sulphur, the 
manganese seizes upon the sulphur, and carries 
it off with the slag. It also strengthens the 
castings. 

Sulphur is without doubt the most dele- 
terious substance found in pig iron. It makes 
iron red-short, that is, brittle when hot, also 
hard and white, sluggish and thick, causing 
blowholes during its solidification. Limestone 
is generally used for removing sulphur. When 
iron is melted in a cupola it loses some silicon, 
carbon and manganese. These elements being 
oxidized by the air blown into the cupola, it 
follows, since these softening elements are re- 
duced by smelting iron in a cupola, that cast- 
ings are harder than the pig iron from which 


they are made. Each successive smelting re- 
moves still more of the softening elements, car- 
bon and silicon. The only element absorbed by 
iron in the cupola is sulphur, which it takes 
from the coke. As the affinity of sulphur for 
iron is greater at low temperature than at high 
temperature, more sulphur will be taken up 
when castings are made with iron just above 
melting heat than if they are made with very 
hot metal. Coke, for foundry use, should be 
of the highest grade obtainable, because the 
impurities in the coke are taken up to a very 
high extent by the iron in melting. Good coke 
has a bright lustre and a metallic ring. It 
should be strong and light, and low in sulphur. 
The only accurate way to determine the 
amount of sulphur in coke is to have it 
analyzed by a reputable chemist 

Coming now to the blast furnace. If we had 
merely to melt the iron, as in a cupola, the 
operation would be comparatively simple, it 
being only necessary to maintain the proper 
temperature. But in the blast furnace we have 
to take away oxygen from the iron it is com- 
bined with in which combination it is known 
as ore. After separating the iron from it it 
has to be melted, and has to be impregnated 
with carbon and silicon. It is probable that 
these three reactions take place in some degree, 
simultaneously. To take oxygen away from 
iron and silicon heat is not enough; we miust 
have the combined action of white hot carbon 
and heat of special intensity. This heat is ob- 
tained by blowing a strong blast of air into 
the bottom of the furnace through tuyeres. 
This air has been previously heated in firebrick 
stoves to a temperature of about 1,200 degrees 
F. and when it enters the tuyeres it meets a 
layer of coke which has already been made 
white hot, by descending from the top of the 
furnace through ascending gas. When the 
highly heated air meets the white hot carbon, 
rapid combustion takes place, and an extreme 
high temperature is developed. In a furnace 
working regularly the temperature is highest 
at tuyeres and gradually decreases to the 
throat. It has been proved by chemical and 
physical laws that this method of working is 
the most economical of fuel, besides giving a 
better and more uniform grade of iron. 


The Three Rivers Foundry & Machine Co. 
has been formed at Three Rivers, Mich., with 
W. W. French as president; L. B. Place, vice 
president and general manager and Frank B. 
Watson, secretary. 
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Storage Vaults of the New Foundry of the 
Brown & Sharpe Mfg. Co. 


A new foundry is being built by the Brown 
& Sharpe Mfg. Co., of Providence, R. I., and 
the method adopted of providing space for 
the storage of foundry supplies and material 
is somewhat novel. The area covered by ce- 
ment walls and arches, as shown in the illus- 
tration, is 42x290 feet, and the arrangement 


chemistry is taught in full. The past has 
shown, however, that it is not necessary for the 
foundryman to become a professional chemist, 
nor is it necessary for the chemist to master 
the foundry business. It is possible for these 
to work in unison and from this the best re- 
sults must be expected. 

Only the largest afford to 
chemical laboratories of their own, 


foundries can 
support 








STORAGE VAULTS CONNECTED WITH 


is such that two levels are available for the 


heavy work of a modern foundry. There are 
24 vaults, each 12 feet wide and 40 feet deep, 
three allow 
the dumping of sand, etc., from the storage 
The top of the vaults is 17 feet 
above the foundry floor, and is on a level with 


and provided with manholes to 


area above. 


the charging floor of the cupola house and 
is intended to be used for the storage of pig 
iron. It will be approached from the right by 
These vaults are 
composed entirely of cement concrete, except- 


a roadway of easy grade. 
ing that the arches are faced with a single 
course of brick. The new foundry will run 
parallel with the face of the vaults, leaving a 
driveway 20 feet wide, which will be bridged 
at a point opposite the cupola house to provide 
a convenient way of handling iron, etc., from 
the storage area to the charging floor. 


Knowledge of Chemistry a Necessity. 


It is essential for the foundry foremen of 
our modern shops to know the chemical ques- 
Of course it is 
but seldom that a competent foundry foreman 
can find time to-attend a college or any other 
educational institution where the subject of 


tions relating to the trade. 


IHE NEW 





FOUNDRY OF THE BROWN & SHARPE MFG. CO. 

but even where no objection can be offered to 
the expenses thus incurred I would not place 
a chemist ahead of the foundry foreman. Each 
has got a mission to perform and there is 
plenty of work cut out for, them without inter- 
fering with one another. 

Chemistry has done much in the past twenty 
years in advancing the interests of the foundry 
business. It has taught us the physical prop- 
erties of cast iron and the effects of its dif- 
ferent that we 
may without a great sacrifice of time obtain a 


constituents in such a form 
mixture which is suitable for any class of cast- 
ings. I have reason to believe that a good 
many manufacturers of pig iron do not always 
furnish a correct analysis of their product, but 
this is a small matter, as the cost of recheck- 
ing does not amount to much. 

If a foundryman would follow closely the 
guide which a chemist gives him there would 
be less trouble in obtaining the best results 
in the making of castings; however, too often 
we find that the men in charge of our foundries 
are machinists, boiler makers, pattern makers 
and other individuals without any practical 
knowledge of the foundry business. Then 
there are relatives whose only qualification for 
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the position of foreman is a pull with the pro- 
prietor or some big stockholder, and taking 
into consideration all the peculiarities which 
exist around some foundries, it is no wonder 
that we hear some of them asking what they 
should do with an analysis after it is given 
them by the chemist. P. Burke. 


Shop Photography. 

The photographic department of a modern 
manufacturing plant is considered at present 
almost as essential and important an adjunct 
to the successful operation of a concern as the 
drafting room or tool room. It should, there- 
fore, be fully equipped with all the accessories 











idea of its construction or the arrangement of 
the working parts. However, it will in many 
cases be sufficient, though occasionally a pros- 
pective purchaser desires to be further in- 
formed regarding other points which are only 
obscurely shown on this general picture, and 
in order to enlighten him it may be necessary 
to make such other views as will explain them. 

Photography can be used to advantage also 
in the pattern room, in making records of pat- 
terns, especially in the case of a complicated 
pattern that would be difficult to understand 
or to explain to the molder. In the case where 
patterns are sent to a distance to be cast, photo- 
graphic records would show just how the sep- 
arate pieces went together, especially if each 
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of a first class photographic studio, and when 
the business is such as will warrant the out- 
lay, a professional operator should be put in 
charge. The great majority of manufacturing 
establishments, however, do not care to in- 
crease the scope of this department beyond a 
simple record of standard machines built at 
the present time, for the purpose of furnishing 
photographs to intending purchasers, conse- 
quently an amateur who may be one of the 
firm, a draftsman, or one of the workmen in 
the shop, is selected to do the photographic 
work which may be required from time to 
time. 

As to the uses of photography, they comprise 
to begin with, the supplying of photographs of 
the various products of the establishment, to 
serve advertising purposes. These photographs 
are usually made from a point of view that 
will most readily show the machine as a whole, 
substantially as it will look to an observer 
standing at its side, or in front of it. This 
does not give to an intending purchaser any 


piece in the photograph had a number marked 
on it corresponding to the number on the pat- 
tern piece itself. All patterns could be photo- 
graphed on a small, inexpensive plate, and a 
print from each pattern could be made a part 
of the pattern record. If the card index be 
used for a pattern record, the photograph could 
be pasted or printed on the back of the record 
card, and this would show at a glance, even 
to a novice, the shape and character of the pat- 
tern itself, and would aid largely in picking out 
this particular pattern in the storage room 
when the occasion required it. 

In the foundry, a photograph taken in the 
process of molding a complicated piece might 
be of great value for future reference should 
the same piece be ordered again, and might be 
the means of saving considerable money in 
making the piece a second time, especially if a 
new man had the making of it—[Albert M. 
Powell, in The Journal of the Worcester 
Polytechnic Institute. 








The Lambert Molding Machine. 

While great progress has been made in ap- 
pliances for molding and casting water and 
gas pipes, the special castings used in con- 
nection with these have been made as ordinary 
jobbing castings. A patent has recently been 
Curved Machine 


Co., of Cincinnati, for a molding machine in- 


granted the Lambert Pipe 


tended to produce special shapes of pipe cast- 
ings, particularly those of the larger sizes. Not 


only is the mold made upon the Lambert ma- 
chine, but the 


core for same must also be 


formed thereon. 
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ing the section of pattern to be used in build 
The small truck at the 
right in the illustration carries a chain drum, 


ing the mold and core. 


upon which winds the chain attached to the | 
beam supports, these being raised or lowered 
as operations may demand. Clamped to the | 
beams is a bottom plate, adjustable as to th« 
On this is bolted 


the chill plate or base of the mold, and upon 


radius desired in the casting. 


this is centered the flange or socket pattern 
When the flask has 
been placed in the proper position, the section 


of the pipe to be cast. 


of pipe pattern is lowered upon the socket pat- 
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Strictly speaking the Lambert machine is 


not a molding machine, but rather a contriv- 
ance which compels the pattern for the cast- 
the used in 
making the core, to travel in certain definite 


ing, and section of a core box 
directions and gives a mold and core, which 
in their contour must be true to each other. A 
casting of very uniform metal should therefore 
be the result. The general appearance of the 
apparatus is the illustra- 
It is mounted over a pit of sufficient 
width and length to handle the largest diam- 


eter of curved pipe to be niade. 


Lambert shown in 


tion. 


At one end 
of this are secured the ends of a pair of I 
beams which form the support or carrier for 
the mold and core during preparation. 

At the sides of the pit rails are laid form- 
ing a track upon which travels the truck carry- 










FOR SPECIAL 


PIPE CASTINGS. 


tern and ramming proceeds as in ordinary pipe 
molding. The flasks are made in several sec- 
tions to facilitate ramming, especially where 
the castings are long and of short radius. As 
the ramming proceeds the carrier is gradually 
lowered, the remaining stationary, 
thus giving a mold with a uniform curvature. 
The pattern may also be given a rotary motion 
which aids in producing a mold with a smooth 
surface. 


pattern 


The upper or lower end of the casting may 
be of a straight mold for this 
being made by leaving the carrier in a sta- 
tionary position and withdrawing the pattern 
in a vertical direction through the crosshead 
mounted on the horizontal arm. When the 
mold is complete it is removed from the car- 
rier and the core built up in the exact position 


section, the 
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occupied by the mold. The rough brick wall 
of the core is first put up and the loam coat- 
ing applied afterwards, the shaper for the 
core giving it its exact size, 

When the mold and core have been dried 
and are ready to be put together, the mold is 
again centered in the position in which it was 
rammed up when the core is lowered into the 
mold, centering itself upon the socket iron on 
which it was made. By this method of mold- 
ing it is claimed that a casting of more uni- 
form thickness is obtained than is possible in 
any other way, also avoiding the use of chap- 
lets and anchors. The Lambert machine is in- 
tended to mold special shapes of pipe from 20 
inches and upwards in diameter. The lower 
left hand figure in the illustration shows the 
appearance of the mold and core when com- 
pleted, the method of binding the core together 
being plainly indicated. 


Jigs for Molding Machines.* 


BY S. H. STUPAKOFF. 

lhere is no doubt that plate molding in its 
present shape, or rather as ordinarily applied, 
is practically excluded from jobbing shops. 
But, if a plate is used in connection with a 
suitable jig, specially prepared for the pur- 
pose, objections are not only overcome, but 
the application and use of plates offer excel- 
lent advantages, even in such cases where 
only a small number of castings of the same 
pattern are required at one time. At best, 
the economic use of plated patterns is limited 
by the shape and size of the castings. The 
fundamental principle involved in their con- 
struction and application must be fully under- 
stood by the user, if satisfactory results are 
expected. 

To begin with, it should be understood that 
all plates are provided with guide-pin holes, 
which are accurately fitted to corresponding 
guide pins forming part of the flasks. Un- 
less special flasks are used in connection with 
such plates the customary flask pins should not 
be confounded with these guide pins, as they 
will never answer the purpose. In order that 
misconceptions in this respect may be avoid- 
ed, this term will be adhered to in what fol- 
lows, and strict distinction will be made be- 
tween flask-pins and guide-pins wherever they 
may be mentioned in the course of this work. 

The guide-pin holes, G and G’, Fig. 3, are 








*From a paper prepared for the Boston meeting of 
the A. F. A. 


preferably arranged on opposite ends of the 
plate, in even multiples of an inch, and equi- 
distant from its center and on a line dividing 
the plate into two equal rectangles. There are 
exceptional cases, in which three or four 
guide-pins must be used. The most serious 
objection against this arrangement is the 
greater difficulty experienced in locating the 
patterns correctly. 

Accuracy in preparing the plates becomes 
of the utmost importance, as the magnitude of 
all errors occurring in the original laying out 
is doubled by each subsequent operation. The 
guide-pin holes should be drilled and reamed 
out at right angles to the surface oi the plate, 
and it is advisable to provide them with 
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FIG. I. FIG. 2 


hardened and ground steel bushings. All 
guide-pins should be of uniform diameter ir- 
respective of the size of the plate. A pair of 
test pins should be kept on hand, which snugly 
fit the guide-pin holes; one-half of one of their 
ends should have been cut down to about 
¥% inch in length, leaving as remainder exactly 
one-half of the cylindrical portion, Fig. 2. If 
these test pins are inserted into their re- 
spective holes and a straight edge be placed 
against their flattened faces, it will serve for 
locating the base or the center line of the plate, 
for marking off and laying out the dowel pin 
holes, arranging the patterns and checking off 
all work relating to it. 

The exact location of the center of the plate, 
and likewise the center of the flask, is found 
by dividing the base line from center to center 
guide-pin hole into two equal parts. Let us 
drill a hole O in this place, Fig. 3, and let this 
hole serve as the starting point for future ope- 
rations. Now we will assume that we have 
procured a tri-square with a row of holes 
drilled in each of its legs; these holes are 
spaced equally—say 1 inch apart—care being 
taken that each row stands exactly in a 
straight line, and that both rows include an 
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angle of 90 degrees. We place this 


square in such a manner on our plate that the 


exact 


hole in its apex corresponds with the center 
hole C of our plate, and insert a good fitting 
dowel pin through both. Thus we are able to 
shift the square over the whole surface of the 
plate by turning it around the center pin. Next 
we bring one leg of the square over the base 
line of the plate and insert a second dowel pin 
(which may be shouldered if necessary) 
through G into the corresponding hole of our 
Secured in this 
should be 


square. manner the square 
rigid and should not 


shake to right or left on the surface of the 


absolutely 














plate. We now drill one hole each into the 

G 2" 
I-tir 
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The Foundry 
FIG. 3. 


plate through the guides H and I of the 
square, then we remove the pin from G, turn 
the square around the center pin over 90 de- 
grees, so that one of its legs points upward 
and the other one to the left, insert a dowel 
through the hole in the leg pointing upward 
into the top hole I’ of the plate, and drill 
the hole H’*; finally we turn it again over 90 
degrees, secure it in the same manner as be- 
fore, and drill the hole I’. 
the square 


Figure 3 illustrates 
in the first position as located on 
the plate; the holes H? and I’ which are drilled 
subsequently are shown in faint lines. We 
shall call these holes, in the future, “pilot 
in order to distinguish them from oth- 
ers in the same plate. 


holes,” 
These four pilot holes 
include an exact rectangle or square, and each 
opposite pair is located at uniform distances 
from the center of plate and flask. It will be 


understood that it is not absolutely necessary 
to employ 
holes. 


the .square for drilling the pilot 
For instance, after one plate has been 





prepared in this manner, this plate can serve 
as a jig for drilling any number of additional 
plates in the same manner by a single setting. 
Such an original or master plate is especially 
serviceable, if all holes are provided with 
The pilot holes in con- 
nection with the center hole will serve us here- 
after as guides for locating pattern dowels. 

Our object in view is to use this plate as a 
base for any and all suitable patterns, and as 
an illustration we will arrange it for the re- 
ception of patterns of a globe valve and a bib 
cock. We will assume that the patterns are 
all in good shape and properly parted. How- 
ever, they shall originally not have been in- 


good steel bushings. 


tended for use with either molding machine or 
drawplate. Our plate and flask are of a suit- 
able size, but the job is in a hurry—as all jobs 
are—and we must get out quite a number of 
these castings today. 
do about it? 


What are we going to 
Take my advice and make it in 
the old-fashioned way, unless you are provid- 
ed with a suitable jig plate and an inexpensive 
but a small drill press, which was 
never used by your blacksmiths or yard labor- 
ers, but was expressly reserved for this pur- 
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pose only, was always under the care of a 
mechanic who understood how to handle it, 
and who took pride in keeping it in good 
shape. 

This jig plate, Fig. 1, should be provided 
with a number of holes, two rows of which, 
at least, are drilled exactly in the same man- 
ner as those in the above-mentioned square; 
the balance are laid out preferably, but not 
necessarily so, in straight and parallel lines, all 
equi-distant from each other. 
should be sufficient to cover one 
one-fourth of the pattern plate. 


Its dimensions 
corner, oO! 


If these things are part of your equipment 
you will have easy sailing, and you will be 
better fitted to 
competitor. 


tackle the job than yout 

Place this jig in such a manner in one cor- 
ner of your draw plate that the hole O, Fig. 1, 
corresponds with the hole C in its center, hold 
both together with dowel pins inserted into the 
pilot holes, and drill the holes through the 
jig into your plate, which are required for se- 
curing the patterns in the predetermined 
places. To avoid mistakes be sure that the 
hole in that particular corner of the jig, which 
corresponds to the one described as located 
in the apex of the square is distinctly marked 
on both sides of the jig plate—in our figure 
marked O—and note carefully which holes in 



































the jig were used for drilling the dowel holes 
in the pattern plate. 
upside down on the pattern plate, insert the 
dowel pins again through the same holes O 
and OI into C and I’, and the 
through OH into H’, and then, as before, drill 
through the same guide holes of the jig the 


Thereafter turn the jig 


third one 


holes into the second 
quarter of the pattern plate. Repeat the same 
process at the lower half of the plate, being 
always careful that C and O remain together 


and your 


corresponding dowel 


plate is ready to receive the 
patterns. 

In order to better understand this method 
of mounting patterns made to 
The former repre- 
sents the jig for laying out patterns, the lines 


thereon showing the position the patterns will 


reference is 
illustrations Figs. 4 and 5. 


occupy when finally mounted on the pattern 
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plate, Fig. 5. Horizontal and vertical lines, 
which are provided with identification marks, 
cross all the holes in the jig plate. The holes 
which are to be used in this special case as 
guides for drilling the necessary dowel pin or 
screw holes in the pattern plate are indicated 
by heavy circles. Thus, the holes II * and 
8* are used for securing the globe valve body 
pattern, II + and III || for the body of the 
bib cock, and so forth. By placing Fig. 4 in 
such a manner over the drawing of the pattern 
plate Fig. 5 that its hole O corresponds with 
the center hole C of the latter, and OI and 
OH respectively with I[* and H’, it will be 
noticed that the outlines representing the pat- 
terns cover each other in both cuts. The jig 
placed in this position over the pattern plate, 
and secured to it by the pilot pins at O, OI 
and OH is used in this manner for drilling al: 
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dark lined holes in the upper right hand cor- 
ner of the draw plate. This being done, the 
pilot pins are withdrawn and the jig plate is 
reversed and turned into the upper left hand 
corner of the pattern plate, just as if it were 
hinged at the line OI, the pilot pins are re- 
placed into the same holes of the jig as before 
and in this position they will secure it to the 
pattern plate by entering its pilot holes C, I 














FIG. 5. 


and H®. It will be observed that in this 
position also, and equally well, the outline of 
the patterns in both cuts fall exactly together. 
The jig is used in this position as before, the 
same guide holes which were used in the first 
position in the upper right hand corner serve 
again as guides for drilling the second quarter 
of the pattern plate. same 
process is then repeated at the lower left hand 


Identically the 


and lower right hand corners of the plate, by 
first turning the jig plate around the imag- 
inary hinge center OH, and then around OI. 
In order to prepare the patterns to suit the 
above conditions, we proceed exactly in the 
same one-half of each 
separately, and always the one which has the 
holes, at the 
place on the jig 


manner, by securing 


dowel previously determined 
plate and drilling clear 
through the holes which coincide with those 
drilled previously into the pattern plate. The 
second halves of these patterns are then placed 
in position against the first (drilled) halves; 
they are prevented from moving sideways by 
their original dowel pins, and they may be 
held together by suitable clamps. These clamps 
are preferably made of a universal type which 
adapts them for use with all kinds of patterns, 
their lower portion being constructed in the 
shape of a frame which rests on the table of 
the drill press without rocking and which is 
adapted for fastening the patterns in such a 
manner that their parting faces stand parallel 


to the drill table. The half of the pattern 
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which has been drilled first with the aid of the 
jig occupies the upper position in this clamp 
or drill frame, and the holes in this one will 
now serve as guides for the drill to drill the 
holes in the second half which stands directly 
underneath. Finally have the original dowel 
pins of the patterns removed and fasten all 
parts separately in place on the pattern plate 
by either dowels or screws, or both, whichever 
may be preferable and most convenient in each 
particular case 

It will thus be observed that we have pri 
pared the pattern plate in this manner with 
four complete sets of patterns; yet, we have 
ised only two. The castings resulting from 
the use of these plates should be perfect as to 
match lhe labor 


amount of required to 


withdraw the patterns from the sand is re 


duced to a minimum, additional time is saved 
by the use of a stationary gate or runner on 
the plate, and double the quantity of castings 
can be produced in this manner with the same 
number of patterns and in the same number of 
flasks. 

From the above description it will be noticed 
that it is not necessary to have an individual 
plate prepared for each set of patterns. Yet I 
thought it better to describe this method of pre 
paring pattern plates and patterns for plate 
molding in detail, than to leave room for any 
doubt or error. It is easily seen that much of the 
time which it apparently took to get the plate 
and patterns ready for the molder, can be 
saved by providing the entire surface of the 
plate with dowel holes before putting it into 
use. This should be done with the aid of the 
jig and in identically the same manner as has 
been sufficiently explained in the foregoing. 
Thus, only new patterns have to be prepared 
for the and all which once 


have been fitted, are easily replaced and se 


purpose, others, 
cured to their correct positions on the plate, 
providing their dowel holes are provided with 
letters or identification 


specific numbers, 


marks. The additional holes in the plate will 
not impair its working qualities, but they can 
be easily closed up with beeswax if objection- 
able. Finally, it is well worthy to note that 
each plate can be used in connection with all 
patterns within its range, and that it can be 


kept in continuous service, while the patterns 


may be changed at will, and as often as 
desirable. 

At first sight it may appear that the con- 
struction and the manipulation of pattern 


plates has but little connection with molding 


they are not only intimately con 
other, but they are in fact 
the principal parts of all molding machines 
The lack of intimate knowledge of how to 


make use of 


machines, Vet 


nected with each 


them to the best advantage is 
generally the reason why a molding machine 


becomes an elephant on the hands of th 


molder and an eyesore to its owner 


Fires. 
FE. F. Parker's foundry at Imlay City. Mich 
burned Sept. 18 
Th 
by Be wie & 


Rome Stove Works. 


rhune, at 


ie plant of the owne 
Rome, Ga., was ce 


troyed by fire Sept. 6 lhe fire started about 


> o'clock in the evening and before it was 
thoroughly under control extensive damagt 
had been done lhe loss 1s place d about 
$45,000 and the insurance at $35.000 

The foundry of the Havana Metal Wheel 


Co., Havana, Ill, together with the machine 


shop of the same firm, burned Sept. 21, entail- 
iz a loss of $15,000. The plant is to be re- 
built at once 

Skow Newton, Iowa, 
burned to the ground Sept. 22 


Bros. foundry at was 


lhe Chattanooga, | 


lenn., plant ot the Amert- 


can Brake Shoe & Foundry Co. was destroyed 


by fire Sept. 15, resulting in a loss $15,000 
The works are now being rebuilt on an en- 
larged scale 

the Tarrant Foundry Co., of Chicago, suf- 


fered the loss of its plant through fire Sept 
13. A large number of valuable patterns were 


k stroved 


The Burton Stove Co., of Cincinnati, suf- 


fered considerable loss Sept. 29 through a fire, 


which started in a small building being occu- 


T)1¢ ad 


as a foundry 


The Wilkes Foundry Co., Toledo, O., 


has only been 


which 
operation a short time, finds 
necessary to enlarge its plant to take care of 
the volume of business it has on hand. The 
new addition will be a hundred feet in jength. 
Charles T. Wilkes is general manager. 


J. P. Symons & Co., Centralia, Wash., are 
erecting a large foundry and machine shop at 
a cost of $35,000. The plant will have a floor 
space of over 12,000 square feet and will con- 
f a complete iron foundry. machine shop 
and supply warehouse, being fitted to do all 
kinds of repair work and build engines and 
It is expected that it wil] be put in 
iperation by January I next. 
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An Out of the Way Foundry. 


Down in the southwestern part of the 
United States, where some of the railroads 
are contented if they find traffic enough to 
maintain a three times a week service and 
where passengers have plenty of time to dis- 
cuss questions of the day while the train crews 
are doing switching at side tracks along the 
road, one will find here and there a place 

Needless 
to say, such shops are maintained more as a 


which can boast of a real foundry 


convenience for obtaining necessary repairs on 
short notice than for turning out castings for 
new machinery. 

If one leaves the Santa Fe at Ash Fork, 
Arizona, a couple of hours’ journey over the 
Santa Fe, Prescott & Phoenix will land him 
at Jerome Junction, where, after more or less 
tedious waiting, he is permitted to board one 
of the mixed trains of a road which bears the 
imposing name of the United Verde & Pa- 
cific, although it is barely twenty-six miles in 
length fhe fastest time in which this dis- 
tance 1s covered is two hours and after you 
have several times made up your mind that 
you can walk faster than the train runs you 
are finally put down in Jerome, Yavapai 
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County, Arizona, where is located the famous 
United Verde copper mine, one of the hold- 
ings of Clark, the copper king. Nestling at 
the foot of the Black Hills of -Arizona, at an 
elevation of 5,550 feet above sea level, with the 
Rio Verde river but a short distance away, 
there is before us a typical mining town of 
the Western states 

In the foundry operated by the United 
Verde Copper Co., at this place one finds the 
ordinary equipment to be seen at Eastern job- 
bing shops, but as the heaviest castings turned 
out do not exceed three tons in weight the 
powerful hoisting apparatus we are wont to 
associate with modern shops is not necessary. 
It should be remembered that both iron and 
coke are of high value by the time they reach 
this out of the way place. From four to five 
tons of iron are melted at a heat and about 
two thousand pounds of brass castings are re- 
quired monthly to keep the works agoing. 

A novel feature of utilizing wrought iron 
and steel scrap is in vogue at this plant, where 
the water as it flows from the mine is strong- 
ly saturated with copper, being perfectly green 
in color. This is made to flow through a 
Hume, provided with numberless pockets, in 
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which are placed steel or wrought iron scrap 
which attracts the copper, the granules as they 
are formed falling into the pockets from 
whence they are removed and sacked as so 
much wheat would be and later conveyed to 
the smelter to be melted. The large stack to 
which the furnaces are connected is also pro- 
vided with hoppers to catch the ascending 
copper dust, when it is carted back to the fur- 
naces to be remelted. 

To the newcomer another interesting 
feature is to see the melted copper placed in 
the converter, where the sulphur it contains 
furnishes the initial heat during the blowing 
process. After being freed from such in- 
gredients as iron, etc., the copper is then either 
cast into ingots or sent to a tilting furnace, 
there to undergo a deoxidizing process which 
further refines it. Being cast into anode 
molds or ingots the copper is then shipped east 
to be electrically treated and to have the gold 
and silver which it contains reduced. Enough 
of these metals are obtained from the copper 
found in the United Verde mine to pay all 
mining, smelting and transportation charges 
connected therewith. The greater part of the 
iron melted in the foundry is cast into anode 
molds, which weigh about 950. pounds each. 
It requires sixty of these castings for a com- 
plete set and two sets are in constant use. 
Among other equipment the smelter plant of 
the United Verde Copper Co. also keeps in 
operation six blast furnaces, seven converters 
and two tilting furnaces. 


Among the Foundries. 

The Oscar Barnett Foundry Co., Newark, 
N. J., manufacturers of malleable and gray 
iron castings and brass founders’ supplies, will 
erect a new plant 175x200 feet of fire-proof 
construction and to be equipped with all mod- 
ern appliances. 

The Shirley Radiator & Foundry Co., of 
Shirley, Ind., have been organized to manufac- 
ture gray iron and malleable iron castings and 
to do a general foundry business. The incor- 
porators are: Robert Martindale, W. W. 
Knight and Thomas J. Markey. 
$50,000. 

The Johnson Iron Co. have been incorporated 
to do business at Gouvernour, N. Y., by John 
B. Johnson, Harold B. Johnson and Harry D. 
Hill. The capital stock of the new concern is 
$30,000. 

It is announced on good authority that when 
the new foundry of the New York Air Brake 
Co., Watertown, N. Y., is completed, the firm 


The capital is 


will not only produce their own iron and brass 
castings but will also supply all malleable and 
steel castings required in their product. 

The plant of the United States Brass & Mfg. 
Co., Warren, O., has been purchased by E. L. 
King and C. L. Wood, who will place it in 
operation. W. I. Jencks, formerly with the 
L. M. Rumsey Mfg. Co., of St. Louis, Mo., has 
been engaged as superintendent. 

A new foundry has been started at Dillon- 
vale, O., by The Dillonvale Mine Supply & 
Mfg. Co. L. W. Gilcher is in charge. 

An addition is being built to the foundry of 
Otts Bros., Phoenix, N. Y. 

lhe Breckenridge Foundry, Meriden, Conn., 
which had been closed for over ten years, has 
been leased by the M. B. Schenck Co. and re- 
opened. The plant has been equipped with 
new machinery. 

The West Virginia Malleable Iron Co., of 
Point Pleasant, W. Va., have been incorporated 
for manufacturing all kinds of iron castings; 
authorized capital stock, $100,000; incorpora- 
tors, R. C. Kyle, E. H. Woelffel, J. S. Spencer, 
Homer Smith and J. M. H. Beal. 

A company to be known as the Penn Valve & 
Fittings Co. is being organized by John Pop- 
pinger, Daniel Leffler, J. S. Lowe, Geo. Mc- 
Michael, O. O. Evans and others to operate a 
plant at Hunkers, Pa., a few miles from 
Greensburg. The line of goods to be manufac- 
tured will be valves and flange fittings, cast- 
ings, etc, similar to the output of the Kelly & 
Jones Co., at Greensburg, where most, if not 
all, of the leading spirits have been employed 
for years, some of them as heads of depart- 
ments. The main building of the new concern 
will be 270x60 feet in size. 

The Lamb Mfg. Co., of Sioux, Nebr., have 
increased their capital stock from $50,000 to 
$150,000, and will begin the erection of an 
addition to its plant to be used for the manu- 
facture of malleable iron castings. At present 
the plant is manufacturing novelties, and about 
40 men are employed. The enlarged plant will 
give employment to 150 men from the start. 

Work on the erection of the new plant of the 
Fort Wayne Steel Foundry Co., Fort Wayne, 
Ind., will be begun shortly. The main foun- 
dry building will be 60x480 feet and of steel 
construction. The cost will be about $150,000 
and operations will be commenced about April, 
1903. 

The Illinois Brass Foundry Co., of Chicago, 
has been incorporated with $10,000 capital by 
G. F. B. Miller, A. F. Hammann and August 
C. Waschow. 
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The TVextile-Finishing Machinery Co., of 
Boston, Mass., has been incorporated with $1,- 
950,000 capital, of which $950,000 is preferred 
and $1,000,000 common. The new company is 
a consolidation of the 
Machine Co., 
the Thomas Phillips Co., of Providence, R. I. 
and the Rusden Machine Co., of Warren, R. I. 
At a meeting of the incorporators the following 
President. H. Martin 
Frederick C. Sayles 
Jr.; general manager, E. A. Rusden; general 
sales agent, Frederick I. Dana, and Henry A. 
Tillinghast, 


Granger Foundry & 


the Phoenix Iron Foundry and 


officers were elected: 


Brown; vice president, 


ecretary and treasurer 

Butts & Slack, Medina, N. Y., manufacturers 
of soil pipe and fittings and plumbers’ supplies, 
incorporated as the Medina Foundry Co. some 
months ago, are erecting a new plant which 
they expect to have in operation by January. 


There will be a foundry, 80x150 feet; machine 


shop, 35x50 feet; rattling room, 25x50 feet; 
warehouse, 50x100 feet; pattern room, 30x40 
feet, and a blacking room, 25x30 feet. The 


officers are Michael Slack, president; Orren F. 
Butts, vice president and general manager, and 
B. Edward Slack, secretary and treasurer. 
The Philadelphia Steel & Iron Co., Philadel 
phia, which recently absorbed the Ferro-Car- 
bon Casting Co., has let the contract for a new 
12-ton melting furnace, and contemplates fur- 
ther additions and improvements to its plant in 


the near future 


The Monarch Foundry & Machine Co., Cin 


cinnati, is being reorganized and will apply 


for an increase in capital stock to provide for 
an extension to its plant to double the present 
capacity. The company is engaged at present 
on light castings and machine work. ‘The ex 


tension will be used for heavy casting work 


and will include in the equipment a 10-ton 


traveling crane 
Kahn, of F. & L 


stove manufacturers of 


Lazard 


Kahn & 


Hamilton, O., has 


Bros., 
been 
Bartlett Co., 
stove and range manufacturers, of West New 
ton, Pa 

The Fuller Mfg. Co., of 


to erect 


appointed receiver of the J. C 


Moline, 
a foundry, having a capacity of forty 


Ill., intend 


molders, in the spring of 1903 to supply itself 
with castings. The concern makes a specialty 
of manufacturing grain drills 

The recently organized New Castle Foundry 
Co., New Castle, Ind., 
main building of 
of brick 
at first will 


is erecting a plant, the 


6Ox120 feet, 
The 


make only gray iron castings, but 


which will be 


with slate roof company 


later it intends to include the manufacture of 
cast iron pulleys and steel ranges. 
The Tioga Foundry Co., of Philadelphia, is 
building an addition 50x50 feet to its plant. 
the Olympia lron Works, Olympia, Wash., 
Zz. G. 
larged by the addition of a foundry. 


Mason, proprietor, will shortly be en- 


the Zanesville Malleable Iron Co. has com 
menced operations in its new plant at Zanes 
ville, Ohio 


tains a foundry 120x200 feet, engine and ma 


lhe building is L shaped and con- 


chine shop 8ox110 feet, annealing room 8ox106 


feet and The concern will 
produce air furnace malleable castings. R. H 


Irees is president, J. D 


office 30x50 feet 


Srennan vice president 
and general manager, and S. H. England secre- 
tary and treasurer of the company 

The Champion Steel Range Co., of Cleve 
land, Ohio, find themselves so pressed with 
business that they have decided to more than 
double their 


facilities by the erection of a 


large foundry and _ factory. 

The Novelty Iron Co., of Canton, Ohio, has 
completed its new foundry building to take the 
place of the old one destroyed by fire last win 
tet lhe built of 
brick and steel and has two cupolas with a 
Soth the 


covered by 


new foundry is vitrified 


melting capacity of 35 tons daily. 
core and foundry departments are 
20-ton electric traveling cranes. The new addi 
tion will give employment to about 200 men 
the Clinton Burnham Foundry Co., of Mil 
waukee, Wis., is 
manufacture of crucible steel castings 
The Metal Bedstead Co.. 
has been incorporated with Joseph L 


installing a department tor the 


Wash., 


Carman, 


lacoma, 


of the Pacific Lounge & Mattress Co., as presi 


dent and general manager. The new company 


is erecting a building 75 by 130 feet. The out 


put will consist of iron and brass beds, and 


the factory will be the only one of its kind in 
the Pacific Northwest. The cost of the build 
ing and machinery 
Barker & 


begun the erection of 


will be $25,000 


S. G Son, of Seranton, Pa., have 
a new plant, and it 1s 


their intention to have a most modern foundry 


and machine shop in every particular Vhis 
firm) manufacture railroad track seales and 
mining machinery and castings of all kinds, 
and are one of the oldest firms in this. re 


gion, having been established by the late S. G 
Barker in 1847 
The A. & F. Brown Co., of Elizabethport, N. 


J., manufacturers of power transmission ma 


chinery and appliances, are extending their 


foundry 
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Jeremiah J. Richardson has been appointed 
receiver of the Richardson & Morgan Co., man 
facturers of furnaces, South Norwalk, Conn 

\ccording to reports, the Fort Wayne Steel 
Foundry Co., Fort Wayne, Ind., recently incor 
porated, has purchased the plant of the Nation- 

Steel Casting Co., at Montpelier, Ind., and 

ll remove it to Fort Wayne at an early date 

Che Crucible steel foundry of the Nortmann 
& Duffke Foundry Co., at Milwaukee, has been 
placed in operation 

The D. M. Sechler Carriage Co., Moline, Ill., 
is preparing plans for the erection of a foundry 
for the manufacture of all the small casting 
required in the construction of its wagons 

The capital stock of Deere & Co., Moline, 
Ill, manufacturers of plows, has been increased 
from $1,500,000 to $6,000,000. The additional 
capital is to provide for the changes which are 
made necessary by the expansion of busines 
during the past two years 

The P. P. Emory Mfg. Co., Springfield, 
Mass., coppersmiths, brass founders and ma 
chinists, will erect an addition 50x120 feet 

The Standard Motive Power Co 


as having decided to locate its shops at Canal 


report d 


Dover, Ohio, in consideration of inducement 
offered it by that city 

The Lehighton Foundry & Machine Co., ot 
Lehighton, Pa., which recently began the man 
ufacture of steam and hot water radiators, ha 
bought all the stock of the Calorific Heater 
Co., Allentown, Pa., including patterns and 
equipment. James Walp and Milten A. Walp, 
who have been conducting the Calorifie Heater 
Co. for some time, will devote their time to 
selling the product of the Lehighton plant 

The Crucible Steel Casting Co., of Mil 
waukee, Wis., will build a new plant 


The Norway Iron & Steel Co., York, Pa., 


will increase its capacity by the erection of at 
additional foundry of the same size as the pres 
ent one, 8ox240 feet, and the installation of an- 
other 15-ton melting furnace 

The Columbus Malleable [ron Co., Colum 
bus, Ohio, have completed their new plant con 
isting of a molding room, 60x212 feet; an 
nealing and assorting room, 8ox108 teet; core 
room, and pattern shop, 30x72 feet he oth 
cers are Chas. A. Klie, pre ident and trea 
irer; H. 1. Irvin, secretary and general man 
ager. The plant is provided with an acid open 
hearth furnace and fully equipped with moder: 
ippliances 


A foundry building of fire-proof construction 


will be erected at an early day by the Toronto 
Hardware Mfg. Co., Voronto, Ont 

It is announced that the Ohio Brass Co., of 
Mansfield, Ohio, will enter the manufacture 
of malleable iron on a large scale. Plans are 
now being prepared for a modern plant 

Work has been commenced upon the addition 
to the plant of the Giddings & Lewis Mfg. Co., 
Fond du Lac, Wis. The shop will be 60x248 
feet The company makes a specialty of saw 
mill machinery 

lhe Marion Machine, Foundry & Supply Co. 
is incorporated with a paid in capital stock of 
$25,000 The officers are C. E. Chamberlin, 
Erlewine 


president, and Henry L ecretary 


and treasurer The company is now erecting 
a large plant in Marion, Ind., and will do a 
general machine and foundry business. It will 
also deal in all kinds of new and second hand 
ol well supplies 

The Limberg Foundry & Enameling Co., of 
Cinemnati, has decided to erect a new plant. 
It will consist of two buildings, one 75x50 feet, 
to be used tor office and warehouse purposes, 
and the other 75x215 Iteet, the latter to con 
tain the foundry and enameling department 

The Caleasien Iron Works & Mill Supply 
Co., Lake Charles, La., have been incorporate 
with a capital stock of $20,000 to manufacture 
boilers, castings and general mill supplies 

The Eynon-Evans Mfg. Co., of Philadelphia, 

building additions to its foundry which in 
clude a melting room tor 20 furnaces, one- 
tory, 20x8o feet, and a two-story part, 20x60 
feet, with cellar for sand storage The ground 
floor will be used for metal storage and the 
econd for employes’ washroom. In connection 
with this extension it 1 building a new 
core room, with second story for storage ot 
core boxe ete lhese changes will enable the 
conmpanys { yre itly IHICTeCASE the molding ( pac 
ty of the present foundry, removing from tt 
the furnaces and core making department 

lhe Richard Mfg. Co., Bloomsburg, Pa., will 
crect a new foundry, 4Ox150 feet 

The Woonsocket Machine & Press Co 
Woonsocket, R. |... 1s building an addition to its 
foundry 

The J. A. & P. E. Dutcher Co f Milwau 
kee, intend to build a new plant 

the Hickson Mfg. Co., Muncie, Ind., has 
been incorporated with a capital stock of $100,- 
000, to manufacture iron and brass bedsteads, 

| has taken over the foundry and shops 
formerly operated by the Bell Stove Works 
h fheet f the Hickson Mfg. C ir E. 
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G. Hickson, president; T. J. Parish, vice presi- 
dent; C. H. Church, secretary and treasurer. 

The Buckley-Hart Mfg. Co. has been incor- 
porated at Detroit, Mich., with a capital stock 
of $40,000. The company will manufacture and 
sell brass, iron and other metal specialties, and 
have taken over the plant of the Crescent Brass 
& Iron Co. The incorporators are as follows: 
Jas. P. Buckley, Richard P. Joy, Robt. W. 
Hart, Henry P. Hart, and S. A. King. 

The Colton Mfg. Co., Montpelier, Vt., in- 
tends to build a new brass foundry in the near 
future. The principal output of the plant is 
saddlery hardware. 

The Works, Boston, Mass., 
brass founders and finishers, have incorporated 
with a capital stock of $100,000. The company 
will make a specialty of faucets and fixtures. 
Gustavus <A. Soderlund is 
Charles E. B 

The Interstate Foundry Co., of Cleveland, 
has completed the structural work for and will 
shortly occupy its new foundry, designed es- 
pecially for heavy castings. 


Union Brass 


president, and 


Owers, treasurer. 


The structure is 
140x300 feet, equipped with one 40-ton, one 25- 
ton and four 5-ton electric traveling cranes, 
with an extension runway enabling these to run 
out of the building at either end for loading 
and unloading purposes. The company is also 
erecting an addition to its light castings de- 
partment, 140x200 feet. 

S. H. Wood & Co., Baraboo, Wis., have suc- 
ceeded the Baraboo Iron Works, Roy Miner 
having sold his interest to S. H. Wood. The 
business will be carried on as heretofore, the 
firm doing general machinery repair work, cast- 
ings, sleigh shoes, etc. 

W. F. 


building 


Mosser & Son, Allentown, Pa., are 
an addition to their foundry. The 
greater part of their output is machinery for 
cement manufacture. 

The Chattanooga Implement Mfg. Co., Chat- 
tanooga, Tenn., maker of heaters, irons, 
etc., has extended its foundry to take care of 
increased trade. 


sad 


Deeds have been filed conveying the Corliss 
Steam Engine Works, of Providence, R. [I., 
from the International Power Co. to the Amer- 
ican Machine & Ordnance Co., of Bridgeport, 
Conn., which was incorporated last spring with 
a capital stock of $10,000,000. The company is 
a consolidation of the American Ordnance Co., 
of Bridgeport, Conn., and several other gun 
Joseph H. Hoadley, 
president of the International Power Co., also 
heads the Ordnance Co. 


and projectile concerns. 
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The Johnston & Jennings Co., of Cleveland, 
Ohio, has begun operations in its new foundry, 
which is 110x300 feet in 
with the latest equipment. 


size and furnished 

Castings up to 50 
tons in weight will be produced. 

lhe Standard Foundry & Mfg. Co., of Cleve- 
land, has purchased the old sad iron works at 
Chagrin Falls, Ohio, and proposes to erect an 
addition to this building to be used as a finish 
ing department and will also erect a foundry, 
130x400 feet, for its register and specialty de- 
partments. The Cleveland plant will be con- 
tinued as heretofore. 

The Morning Star Mfg. Co., of Napoleon, 
Ohio, has been incorporated with $50,000 capi- 
tal stock by R. W. Cahill, A. B. Blank, A. J. 
Saulter, Otto Gaiman, E. N. Warden, and D. 
D. Donovan. The company will manufacture 
traction engines and separators, and a large 
factory will be erected, to which a foundry for 
general work will be added. 

The plant of the West Allis Malleable Iron 
& Chain Belt Co., Milwaukee, Wis., has been 
placed in operation. The foundry is 70x208 
feet in size. 

The Caldwell Car & Mfg. Co. is a new con- 
cern which will do business at Caldwell, Ohio. 
A foundry is nearing completion. 

A large bed of molding sand has been dis- 
covered near Lawrenceville, Va. 
developed by H. C. Risdon. 

The Hussey Mower & Implement Co., of 
Dublin, Ind., it is reported, has decided to 
move to Knightstown, Ind., through the induce- 
ments offered by the Merchants’ & Manufactur- 
ers’ Association of the latter place, who will 
build the plant, consisting of three brick build- 
ings, each 50x175 feet, at a cost of $10,000, the 
property to be deeded to the implement com- 
pany when it has distributed $100,000 in wages, 
not including the salaries of the officers and 
clerical force. 


It is being 


Bids are being received for the construction 
of an addition to the plant of the Chicago 
Malleable Iron Co., which 
acquired by the International 
The principal 


was__ recently 
Harvester Co. 
new building will be one story in 
hight, of brick construction, 150x250 feet. Plans 
are also being prepared for three additional 
buildings to be erected at the Plano division of 
the International Harvester Co. 

A general foundry business will be conducted 
by the Aird-Platt Mfg. Co., of Watervliet 
(Troy), N. Y., which has been incorporated 
with a capital of $50,000. The plant will em- 


ploy about 300 men. Two buildings will be 
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rected. One will be two stories 40x100 feet, 
nd the other 180x300 feet. The directors of 
he new company are: Alanson A. Aird and 
Henry Aird, of Troy, and Elbert S. Platt and 
\l. D. Schoonmaker, of Waterford. 

The Brosius No-Treadle Sewing Machine 
Co. is erecting a foundry at Jackson, Tenn. 

The Williamson Bros. Co., of Philadelphia, 
will build a large foundry at Aramingo avenue 
and Cumberland street. 

The Baldwin Locomotive Co. has built a 
large foundry at Burnham, Pa., where the ma- 
jority of its castings are to be made and 
shipped to the main works in Philadelphia. 

Plans are being prepared for the remodeling 
of the A. E. Shorthill Co.’s foundry at Mar- 
shalltown, Lowa. 

The Kimball Bros. Co., of Council Bluffs, 
Towa, will erect a new foundry. 

The Richards Mfg. Co. has been incorpor- 
ated at Lake Providence, La., with a capital 
stock of $100,000 to operate a foundry and ma- 
chine shop. 

Henry Feeley will shortly begin operations in 
his foundry at Linden, Mich. 

The Smeeths Copper, Brass & Bronze Co., 
of Chicago, is having plans prepared for a new 
foundry to be erected at 22nd street and West- 
ern avenue. The building will be 75x256 feet 
and with equipment will involve an outlay of 
$40,000. 

The Ground Hog Plow & Foundry Co. has 
been organized at Clarksville, Tenn., with a 
capital of $50,000 by J. R. Rossiter, W. M. 
Drane, Jr., B. W. Macrae and H. C. Merrett. 
The concern will manufacture plows and deal 
in agricultural implements as well as carry on 
a general foundry business. 

Heesen Bros. & Co., Tecumseh, Mich., are 
extending their foundry by a 70 foot addition 
the full width of the present shop. 

The Ideal Heating Co., Oskaloosa, Iowa, is 
building a new foundry. 

The Chattanooga Machinery Co., Chatta- 
nooga, Tenn., will build a foundry 60x120 feet, 
machine shop 100x150 feet, pattern shop 50x50 
feet and a storage building 50x50 feet. Corliss 
engines will be manufactured. 

F. & L. Kahn & Bros. have let the contract 
for an addition to their plant at Hamilton, 
Ohio. This will be 224x126 feet and is to be 
completed as soon as possible. 

The Detroit Vapor Stove Co. will erect a 
new factory at Detroit, Mich., which will in- 
clude a foundry 40x8o feet. 

The Silver Bow Foundry & Machine Co., of 


— 
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Butte, Mont., has decided to remove its plant 
to Salt Lake City, Utah, where a site has al- 
ready been secured. The cause of this is the 
reported determination of the Amalgamated 
Copper Co. to build a plant for the manufacture 
of such machinery as is used in its Montana 
mines and smelters. After removing to Utah 
the company will take the name of the Salt 
Lake Engineering Co. 

lhe Colorado Steel Casting Co. has been or- 
ganized with a capital of $500,000 to build a 
plant at Colorado Springs, Colo. Car castings 
and couplers will be made a specialty. The in- 
corporators are John I. Franklin, C. F. Springer 
and J. K. Vanatta, and these, with F. J. Hobbs 
and J. F. Sanger, constitute the directorate for 
the first year. 

lhe Taylor-Forbes Co. has been incorporated 
to manufacture radiators, boilers, furnaces, etc., 
and to carry on the business of foundrymen 
and machinists at Guelph, Ont. Capital $300,- 
ooo. Incorporators: John McPherson Taylor, 
Adam Taylor, James Shields Taylor, and 
George Duthie Forbes. 

The D. Clint Prescott Co., of Menominee, 
Mich., will build a $5,000 addition to its foun- 
dry. 

The Southern Co-operative Foundry Co., of 
Rome, Ga., will enlarge its foundry so as to 
nearly double its present capacity. 

The Goshen Foundry & Specialty Works 
have been organized at Goshen, Ind., with a 
capital of $50,000, by Charles T. White, Alex- 
ander McDowell and Philip Lawrence. 

C. H. Wiegand has started a foundry at Mo- 
nona, Iowa. 

The J. G. Wagner Co., of Milwaukee, Wis., 
contemplate building a new foundry in the 
near future. 

The Globe Foundry Co., of Cincinnati, have 
purchased a new site upon which it is intended 
to erect a foundry. 

The James T. Clark Co., of Newark, N. J., 
has been incorporated to carry on the manu- 
facture of edge tools and a general foundry 
business. The capital stock is $100,000. 

The United Shoe Machinery Co. has decided 
to establish its manufacturing plant at Beverly, 
Mass. 

The Philadelphia Stove & Iron Foundry Co., 
of Philadelphia, Pa., has been absorbed by the 
Philadelphia Stove Co., recently incorporated. 
Howard H. Dickey is president of the new 
company and Robert W. Trump general man- 
ager. 


The Excelsior Tool & Machine Works, now 
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at 212 Spruce street, St. Louis, Mo., have pur- 
chased a site at Winstanley near East St Louis, 
Ill., upon which will be erected a foundry 
65x120 feet and a machine shop 7OX130 feet. 
Theodore F 
pany. 


The Clay 


Philippi is president of the com- 


sville Foundry & Mfg. Co. has been 
incorporated at Mail matter 
should be addressed to Lindsey, P. O. A 
building sox150 feet will be erected at once. 


Claysville, Pa. 


The Cleveland Steel Casting Co., of Cleve- 
land, O., has increased its capital stock from 
$100,000 to $200,000 and will make additions 
which will more than double the capacity of 
the plant. A Siemens- Martin 
tory furnace will be put 
105 tons per day. 

The Valley Metal erect a 
plant at New Brighton, Pa., for the manufac- 
ture of brass and bronze castings. 
porators are George 1. 
Berry and J. H. 
have 
Pittsburg 


new reverbera- 


in with a capacity of 
Beaver Co. will 
The incor- 
Hildebrand, W. D. 

Temporary offices 
established at 732 


Barton 
been Frick building, 
The Findlay-Graves Foundry Co. has been 
incorporated at Buffalo, N. Y.. with a capital 
stock of $30,000 by 
Charles Otten. 


The construction of 


Robert G. Findlay and 
a brick foundry build- 
ing 7Ix100 is contemplated by the South Park 
Foundry & Machine Co., St. Paul, Minn. 

The Caldwell & Drake Iron Works, Colum- 


bus, Ind., have erected a plant and will soon 
begin operations therein. 


Sampson Gray has _ been appointed receiver 
yf the Norwalk Foundry & Machine Co., Nor- 


walk, O 


Deaths. 


Samuel A. Howland, formerly 
New founder, died at 
Mass., on September 8, aged 74 years. 
the Civil War Mr. Howland was engaged in 
casting heavy guns for the Government. 
with the Rhode 
Works at 


tendent of the 


a well known 
England iron Hanson, 


During 


Later 
Island Lo- 
Providence as 
foundries. In 1881 he became 
New Bedford 
Foundry, remaining there ten years 
Thomas .E 


he was connected 
comotive superin- 


superintendent of the Iron 

Chandler, formerly senior mem- 
firm of Chandler & Taylor, In- 
dianapolis, died on September 10, at his home 
in that city. 


ber of the 


Mr, Chandler was 75 years of age. 


He was born in Lancaster, Pa., and in 1859 


went to Burlington, la., to take charge of a 


rolling mill. He afterwards accepted the posi- 
tion of superintendent of a rolling mill at In- 
dianapolis. It was while holding this position 
that he formed a partnership with Charles R 
Wiggins, of that firm, and the new company 
was known as the Chandler and Taylor Com- 
pany. Mr. Chandler bought out his partner's 
interest in 1864. A process for rolling and 
rerolling rails at one heating was invented by 
Mr. Chandler, but for the lack of financial en- 
couragement he did not meet with the success 
of other men who took charge of the patent 
and made fortunes out of it. 

B. K. Cook, foreman of the Portland Stove 
Co.'s plant at Portland, Me., died 


He is succeeded by Frank J. Mitch- 


Foundry 
recently. 
ell 
Henry A. founder of the 
Richardson & Boynton Company of Dover, N. 
J., died at his residence, Poughkeepsie, N. Y., 
September 16, in the eighty-fourth year of his 


Richardson, the 


age. 

James Duffy, president of the Duffy-Trow- 
bridge Stove Co., who recently died at Hanni- 
bal, Mo., was born in Ireland, November 11, 
1827, and came to this country with his parents 
when a child. He was indentured as an ap- 
prentice in the stove molder’s trade in 1841, 
and began work as a journeyman in 1846. In 
1853 he went from Troy, N. Y., to Quincy, Ill, 
and worked as a stove molder in the foundry 
of what is now known as the Comstock-Castle 
Company, where he remained until 1863, when 
he engaged in business with Messrs. White and 
Bonnett. In 1866 the company were dissolved 
and Mr. Bonnett and Mr. Duffy built what was 


then the third foundry in Quincy. Mr. Bon- 
net drew out in 1884 and the Duffy-Trowbridge 


Stove Co. were organized. About I5 years ago 
the foundry was removed to Hannibal, Mo 
When the company were organized Mr. Duffy 
was made the president, which position he re- 
tained to the time of his death. His long expe- 
rience in the trade and his keen observation re- 
sulted in his bringing out many improvements 
in connection with stove making. The goods 
which his company turn out have enjoyed an 
enviable reputation, not only locally, but 
through an extended territory. 

James W. Ainsley, for years a prominent 
foundryman of Louisville, Ky., died in that 
city Sept. 13. 

George Coleman, one of the foundry fore- 
men with the Westinghouse Machine Co., East 


Pittsburg, Pa.. died Sept. 10. aged 40 
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Pattern Metal. 


To one who has had the varied experience of 
a jobbing brass foundry, it is a matter of con- 
siderable surprise that the patterns which are 
received with casting orders should be so di- 
versified. For large patterns and those from 
which but a few castings are to be made, wood, 
f course, stands pre-eminent in its suitability 
for the purpose. It is the gated patterns in 
which so much difference exists not only in the 
manner in which they are made, but in the ma- 
terial itself. Now and then one encounters a 
wood gated pattern, hard rubber is frequently 
used and even celluloid has been noticed. As 
for the metals and alloys which may be found, 
cast iron, malleable iron, yellow brass, compo- 
sition, aluminum and its alloys, gun metal, Ger- 
man silver, zinc, lead and antimony alloys, tin 
alloys, etc., etc., may be mentioned as those 
materials which are used in the art of pattern 
making. Some persons go so far as to nickel 
plate their patterns, others fancy that there is 
much virtue in a very thin coat of lacquer and, 
indeed, the writer once saw a gated pattern 
made from sterling silver. Just what virtue 
there is in a silver pattern could not be learned, 
but as it originated from a company which 
manufactured silver goods, part of the reason 
for its existence may be accounted for. Hada 
silver pattern any particular virtue, its use in 
the foundry would be accompanied with much 
difficulty, so that there is no doubt that one 
would soon return to other material. 

Upon the first thought it would, perhaps, 
seem peculiar that one metal should possess 
better qualities than another for pattern work, 
but such is the case. It requires but a moment 
to realize the unsuitability of iron for this pur- 
pose. Its liability of rusting unless excellent 
care is taken of it, the difficulty of obtaining 
clean sharp castings true to the master pattern, 
the porosity and the fact that gray iron cannot 
be soldered to the runner, renders iron a metal 
which should not be used for a pattern. Alum- 
inum is another material which, except for its 
lightness has nothing to commend it to the pat- 
tern maker. It cannot be soldered except with 
great difficulty, and even when a joint is made, 
the weakness of it is quickly manifested. The 
corrosion of the aluminum alloys by the hot 
moist sand is decidedly against it, and like iron 
is difficult to work. The low melting alloys 
such as those of tin, lead, or zinc are quite 
frequently used, and in some cases answer the 
purpose well. For habitual use and for pat- 
terns which require freedom from distortion, 
the employment of these alloys cannot be rec- 


ommended. Their softness and inability to 
hold their shape, the great care necessary in 
soldering and the difficulty in finishing tend to 
eliminate these materials from the list of pat- 
tern metals. 

Che copper alloys now remain as those which 
are most suitable for pattern making and such 
metals as the aluminum bronze. aluminum 
brasses and other similar alloys are too difficult 
to solder to place then in the list of available 
materials. Even when a joint is made the 
strength is quite deficient. 

Yellow brass and the copper and un alloys 
are the ones which are by far the most suitable 
for this purpose, and the casting qualities of the 
latter are decidedly in their favor. Under the 
name of composition they are very extensively 
used, and while much depends upon the mold- 
er’s art in producing smooth and pertect cast- 
ings, yet unless the alloy is properly made of 
the right materials more or less difficulty will 
be encountered. If the alloy contains too much 
tin, the castings will be too hard to file to a 
finish, if the tin is lacking in amount, softness 
and inability to hold the shape will follow. A 
deficient amount of lead renders the alloy lia- 
ble to clog the file while an excess produces un- 
sound castings. Zinc is added to render the 
castings sound and homogeneous, but too much 
renders the surface of the metal rough from the 
smoke which is drawn in with the molten 
metal. 

There are certain foundries which make a 
specialty of casting patterns, and it has been 
found that they are quite particular about the 
quality of the metal which they use. One 
founder, in particular, who has an excellent 
reputation for this class of work charges eighty 
cents per pound for the castings as they come 
from the sand. Quite a high price for appar- 
ently such simple work, but when it is found 
that he has a large sale, the reason for it must 
not be overlooked, 

The writer some time ago made an analysis 
of the alloy which he was using for making the 
castings, and the following results were ob- 
tained, viz.: 


Copper awe vovecsccee GOR Ber Come 
jeer 5-93 per cent. 
Zinc .. oe 2.08 per cent. 
Lead ssccsecne 1.30 per Come. 
Nickel ... wecccece .5Q per cent. 
Ce 


It will be seen, therefore, that this alloy is 
practically a steam metal, but containing a little 
nickel; whether this nickel acts favorably or 
not is doubted. The author has obtained as 
good results, apparently, without the use of it. 
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If the alloy is found to be less hard without it, 
add the same amount of tin to that already in 
the alloy. It will be noticed that the lead is 
not excessive in the alloy but the amount will 
The iron present 
This alloy has been 
found to be a satisfactory mixture for pattern 


be found all that is required. 
is an impurity, of course. 


and one will be much pleased with the 
lf it is 
desired to duplicate the alloy, the following 
Copper (new) I0 


work, 
manner in which it casts and works. 


proportions may be taken: 
Ibs., tin 34 lb., zinc %4 lb., lead 2 oz 

Too cannot be laid upon the 
molding of this work for, even with the proper 


much stress 
mixture, poor molding will spoil all. 

\ fine sand should be used, the molds skin 
Pour 
the metal at as low temperature as possible 


dried and smoked with a gasoline torch. 


and the work will come from the sand clean 
and bright. 
proper metal but little finishing is needed on 
the patterns, a condition which speaks for itself. 

For either a half and half 
solder or a two and one, i. e. two parts of tin 
A solder rich in lead is 
not as good for this work and is liable to crys- 


In fact with proper moiding and 


soldering use 
and one part of lead. 


tallize at the joint and thus weaken the union 
of the metal pattern and runner. The best re- 
sults, however, are obtained by brazing, with 
half and half brazing solder, the pattern and 
Erwin S. Sperry in Aluminum World. 


runner 


Typical Brassfounders’ Alloys. 


lhe general public have an idea that the 
brass trad 


is one, at least, in which there can 


only be a limited amount of trickery. In some 
anything having the color of brass 


and in 


quarters, 
will suit, even if it is mainly zinc; 
others, a metal having the color and fracture 
of gun Yellow 
brass and gun metal are probably the two most 


metal is as good as the best. 
prominent alloys on the brassfounders’ list, but 
they have ceased to be the typical metals they 
were in the good old days before brassfounders 
knew more than one way of making them, un- 
less in shops working to standard formulae 
and requirements, or where specifications and 


{ 


tests are part of the contract. I do not mean 


to infer by this that the brassfounder is de- 
generating, or that he has lost his cunning in 
mixing the alloys, but rather that the exigen- 
cies of trade, price-cutting and competition, 
have left him no other possible way out than 
by adulteration, or a skillful manipulation of 
limits of his customers’ 


The ideal has almost been at- 


the metals within the 


specifications. 


tained in iron founding; cast iron will in al 
likelihood, soon be bought, mixed, and sold 
universally, by desirable chemical standards, 
and the mechanical tests required will be got 
by methods of melting and casting. Surely if 
it is a desideratum to seek for exact propor 
tions of the elements in various grades of cas 
iron, it is none the less necessary in different 
qualities of brass. It used to be that the quan 
tities of zinc or tin periodically consumed wer: 
a sufficient index of the character of the wor! 
done in a brass foundry. Nowadays, whe 
the brass refiner is a power in the land, an 
the habit of buying mixed metals, ingot, an 
scrap, has grown to be recognized as a neces 
sary evil, the line cannot be drawn so easily 
which separates brass and gun metal, or tl 
legitimate use of the cheaper metals in thi 
manufacture of brassfounders’ alleys. 

Perhaps we cannot better illustrate this point 
than by giving the reply of a foreman brass 
molder, who, when asked to purchase a recent 


Alloys,” 


“What do I want with a book of mix- 


book dealing with “Brassfounders’ 
said: 
tures, when all I get to mix is a bar o’ lead and 
a barrel o’ sojer’s buttons?” Fortunately, this 
i resources of the 
average brassfounder are not confined to such 


puerile commodities. 


is an extreme case, and the 


Nevertheless there is a 
suggestiveness about that “bar o’ lead,” which 
will appeal to the engineer or trader handling 
It is 
due to the refiner to say that he has in great 


either marine or jobbing brass castings. 


measure educated brassfounders and opened 
their eyes to new possibilities in the matter of 
serviceable high-tension 
] 


alloys containing the “base” metal. 


alloys, alloys and 
The staple 
product of the brass refiner is known to the 
trade as Ash Metal. This is a low grade brass 
containing all 
duced 
fings”’ 


sorts of impurities; it is re- 


from skimmings, furnace ashes, “buf 


and sweepings, and when a sufficient 


quantity for a heat has been washed it is 


smelted and lead or 


zinc it will carry before being run into ingots 


tested to see how much 


for the market. Ash Metal has really no claim 
to the name of brass unless for its color, and 
then it sometimes might with equal justice be 
termed German Silver, and no self-respecting 
brassfounder would ever dream of using it for 
castings by itself. He generally mixes some 
other metal with it to give it body, or else 
he uses it as a cheap reliable adulterant in new 
metal. ‘To the credit of the refiner it must be 
said, he makes no professions about his Ash 
Metal other than that it is cheap. The follow 
ing is an analysis of a regular Ash metal sold 
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Glasgow in 1900: Copper 57.08, tin 1.23, zinc the trade name, cock metal, is an easy 
25.65, lead 14.12, antimony 0.42, iron 0.61. This tion. The components are the 
what is termed a “Proximate Analysis’; proportions of copper and lead 


transi- 
same, but the 
are increased. 
etalloids are not given. [he foundry practice in making cock metal is 
[he term brass has long been used to indi- to add the zine always in the fc 


rm of yellow 
cate an alloy of copper and zinc. Copper rang- brass; this saves remelting and gives a more 
ing from 60 to 90 per cent, and the early homogeneous alloy. The formula of a large 
method of manufacturing it was by a process firm dealing with this class of work for years, 


of cementation. The mineral calamine (zinc is Copper 50, Yellow Brass 45, Lead, 5. This 
carbonate) was roasted in the presence of has given great satisfaction for bib-cocks, 
“shot” copper, and the alloy formed was dis- screw-down cocks, and lavatory fittings, and 
tinguished by its full yellow color. This proc- has been tested to the standard pressures of 
ess could not be relied upon to give uniform all the large cities in Britain 
results, however. The first attempt to produce Many manufacturers manage to get along 
; brass by the direct admixture of spelter, i. e., with an inferior quality of metal for this class 


metallic zinc, was made by James Emerson, 


of work but I do not think it is good practice. 
who was granted a patent for his method in 


Lead has its legitimate use and place in the 


T 1781. The improved methods of producing category of brassfounders’ commodities, but 
zinc, by distillation, and by deposition, have when its low price and greater density are 
nt naturally led to improvements in the manufac- taken advantage of solely for the purpose of 
Ss ture of brass itself. For example, the old adding to the profits, then it becomes a source 
nt method of mixing alloys in the brass foundry, of great mischief and annoyance. On that 
5 was to melt all the ingredients in separate account, I pass by the so-called “Pot” metal, 
x- crucibles, and pour the volatile or more fusible and propose glancing for a little at the merits 
nd metals into the crucible containing the molten of a very much improved Cock metal, viz.: 
1is copper. We cannot say that the modern American Steam Metal. In _ recent years, 
he method of pushing pieces of the metals form- Americans with characteristic enterprise have 
ich ing the composition into the barely fluid cop- introduced many innovations and improve- 
a per is any improvement, but it certainly is not ments in the making and mixing of alloys. 
ich so troublesome, and with proper attention Foremost amongst these we may mention the 
ing gives quite uniform results. The standard yel- various kinds of self-hardening steel, the re- 
is low brass is a 2 and I alloy. Centesimal pro cent method of mixing foundry iron by analy- 
eat portions: Copper 66.66, zinc 33.34, but for sis, and in the brass founding line, the almost 
1ed convenience of casting or turning a small addi- universal adaptation of old formule to modern 
of tion of lead or tin is made at the time of cast- conditions. Bronze is a term which is used in 
ind ing. Tubes and fine yellow brass show copper contradistinction to brass, and indicates an 
ple 70, zinc 30, while the ordinary plumber brass- alloy of copper and tin. The original ordnance 
the work as cast in the Birmingham foundries bronze. copper 90, tin 10, was the best known 
“ass averages copper 60, zinc 36, lead 4. Passing alloy for withstanding shocks, besides being 
re- from yellow metal to red metal, or to give it the strongest metal for many engineering pur- 
uf 
ent TABLE SHOWING CONSTITUENTS AND RANGE OF BASIS ELEMENTS IN TYPICAL BRASSFOUNDERS’ ALLOYS 
: Per cent of aver- 
Name of Alloy. Coustituents. Basts Metal. age Content. 
| or BE esos eat ba we siceb cco wen MONEE OBE FARE i se wicdawccseoena ger Copper ...<: 60 to 75 
, oe per re Cory Ge Bee oo 6 oc ccitetescaew ewes Copper ..... 80 to 90 
ROtS RRS ree COGUEY SOG EM acc sece ccccsecesCOPPEP «0-20-88 tO0e 
aim Bell Metal ......0sssecscccoes Copper and Tin ......cccessscccesees Copper ... 7S to84 
; CUE: BOO, (4 Sess wee cawncaw ewe Camper, Fi OG Zab. cocccecccwcesss Copper ......80 to 90 
and PO DEEN cckceasingseciwaeas Copper, Tin, Zinc and Lead.......... Copper ..... 80 to 90 
; ero etre rit ee Copper, Zinc and Lead........ceccses Copper ......75 to 90 
e bi ; 3 1" ~ sabes > 9 
Phosphorus Bronze ........... Copper, Tin and Phosphorus. oooceeknOsphorus ..2 to & 
ting Aluminum Bronze ....<.2.006 Copper and Aluminum.............++4 Aluminum 2 told 
" PAOGIOOM BTASS) 0 css sccvwres Copper, Zinc and Aluminum..........4 \luminum ... 2 to 5 
ior OPEN TPE 5 Sic nieddiewxawan Copper, Zine and Nickel. ........0... NIKE! .1¢-2..15 to 86 
ome OS SES sere ee Conger; Zim amb. SHORc cc kiccccsices eee 1 to 3 
Manganese Bronze ............ Copper, Zinc, Iron and Manganese..... Manganese .. 0.5to 2.5 
else eee ere ree Copper, Tin and Silicon........ jas «UO, eae ed 0.5to 2.5 
- SOON « 6.5-555,0-4:010,anewa Wale ee Come BEG Bae auc cnenenacuwanses Copper ..... 48 to 55 
new ee errr See RE OMS 0 oes a as wed 3 uk ae woe Tim. ccs eees 50 to 75 
st be Anti-friction Metal, Grade I....Tin, Antimony and Copper............Tim ........ 80 to 90 
Anti-friction Metal, Grade II...Zinc, Tin and Copper...............2- A ere 60 to 80 
Ash Anti-friction Metal, Grade III..Lead, Antimony and Copper or Tin....Lead . 75 to 82 
How Britannia Metal ...........ees Fit 2 DG xc cccke cicdinewened Antimony ... 8 tol0 
Ov 3s ee). eee eer ee Lead anid Antimomy. . oc. ccccccccessced Antimony 10 to 2¢ 
sold 6 ny err Bismuth, Lead and@ Tih. icc... ec cvans Bismuth .. 15 to 40 
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poses, and Gun Metal was the name sacredly 
applied to this particular mixture. Nowadays 
gun metal is a term of great latitude, and it is 
quite possible to make gun metal which will 
satisfy the most urgent demands of engineer 
The 
British admiralty do not countenance the use 


ing, with an admixture of zinc and lead. 


of lead in gun metal alloys, but America is not 
so conservative, and it has been the common 
practice there to introduce a small proportion 
of the “base’’ metal into gun metal alloys in- 
tended for high steam pressures. The wisdom 
of this procedure was questioned for a long 
time, but experience has amply proved the fact 
that it is quite possible to produce with cop- 
per, tin, zinc and lead, a close grained metal 
which will cast well, machine easily, and with- 
stand the highest pressures required in modern 
steam boiler mountings. Steam metal is the 
characteristic name given to this alloy; the 
average mixtures contain copper from 85 to 90 
per cent, tin 4 to 8 per cent, zinc 4 to 6 per cent, 
and lead 1 to 3 per cent, a typical alloy being: 
copper 87, tin 6, zinc 5, lead 2. 

Another metal in which lead plays a most 
important part is known as anti-acid metal. It 
is well known that nearly all acids, and for 
that matter, alkalies, too, dissolve or corrode 
metals and alloys at ordinary temperatures, 
and with an increase of temperature this cor- 
rosive action is generally accelerated. By 
many of the newer metallurgical methods the 
products are obtained by the “wet” process, 
from solutions of the ores in the presence of 
acids. The gain in by-products is considerable, 
and the time and outlay required to reduce a 
given quantity of metal is generally less than 
by the old roasting methods. 

[his was brought under my notice in con- 
ducting a series of experiments for an Austral- 
ian copper mining company. Several trials 
of alloys were made in order to test which 
would best stand the action of sulphuric acid— 
one of the by-products in the manufacture of 
copper at this mine. It 


where rubber or vulcanite cannot be used for 


is well known that 


fittings for sulphuric acid vats or cisterns, lead 
material available; but lead 
bear sufficient strain to allow 
of its being employed for machine parts, and 
therefore it is customary to alloy copper and 
lead for these parts to give them the neces- 
Alloys of copper and lead do 


is the next best 


alone will not 


sary strength. 
not combine well; they are subject to liquation, 
and antimony is frequently added to help 
“carry” the lead—this is a common dodge in 
the manufacture of “pot” metal. The mine re- 
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ferred to with an instailatio: 
of the well known Worthington pumps, work 
ing at a nominal pressure of 80 pounds pe 


square inch. 


fitted up 


Was 


The steam end of these pumps 
was all cast iron, but the water end, through 
which a solution of copper sulphate had to 
pass was made in the first instance, from a sp: 
cial anti-acid metal composed of copper 63 
per cent, lead 30 per cent, antimony 7 per cent 
[his proved a very satisfactory alloy for the 
purpose, but some of the parts which were sult 
ject to friction or stresses, such as the plunger, 
the the gave out in a short 
time, and to improve the wearing qualities 
of these parts a new alloy was made, contain- 
ing: copper 70 per cent, lead 20 per cent, anti- 
mony 7 per cent, tin 3 per cent. Even this 
mixture did not give complete satisfaction, the 
conditions were severe and exacting—vibra- 
tion, continuous working, and heavy load— 
and after one other trial with a modification 
of the last alloy, the engineers fell back upon 
a gun metal containing lead, which has proved 
useful in bearings and frictional parts of ma- 
chinery, viz.: Copper 85 parts, tin 10 parts, lead 


5 parts. 


seats, or ram, 


Many of the modern alloys, such as phos- 
phor-bronze, aluminum-bronze, etc., which have 
passed the embryo or novelty stage, may be 
reckoned amongst the typical brassfounders’ 
alloys. Anti-friction metals, too, deserve more 
than a passing word. Meanwhile, the appen- 
ded table should define clearly the nature and 
ingredients of the various alloys common to 
the brass foundry. 

Joun F. BuCHANAN. 


A Bulletin of Foundry Information. 
I have recently had the pleasure of reading 
a very interesting pamphlet, published by one 
of our leading supply houses. While we have 
used large quantities of their goods, and found 
them at all times to be first class, I must for 
that I this bulletin the 
poorest article they have ever gotten out. 
It has undoubtedly been the intention of the 
promoters of this scheme to benefit the molder, 
to make him think and take more 


once say consider 


interest in 


Too much praise cannot be 


his business, ete. 
given to anyone with such a laudable object in 
view, and I am quite sure that all interested 
in the foundry business will wish them success. 
Being a foundryman and a practical molder, | 
feel that a few remarks from me will not be 
out of order. 

In the first place let us bear in mind that 
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we cannot successfully impart knowledge to 
others, if we persist in proving to them that 
they are about as ignorant as it is possible for 
them to be. In teaching a child to walk, we 
do not begin by telling it that it cannot walk, 
but we insist that it can walk. Which has the 
better effect, the encouragement or the doubt? 
So it is in the foundry and such a list of ques- 
tions and answers as have been published in 
this bulletin under the head of Pig Iron would 
certainly be very discouraging, if not degrad- 
ing, to the few molders who may not under- 
stand just what pig iron is. In the natural 
course of things the same would also be treated 
with contempt by the majority who are posted. 
For instance, the first question is: What is 
pig iron? 


“ 


The supposed molder’s answer is 
pig iron.” The chemist’s answer is “the 
product of ores reduced in the blast furnace.” 
Now to the ignorant or the wise, which is 
the more intelligent answer? The chemist’s of 
course. If we did not have him to tell us that 
pig iron was produced in a blast furnace, the 
poor molder might be under the impression that 
pig iron was made in a cheese factory or a 
brewery. 
What are its com- 
ponent parts? The molder answers “why pure 


Another question is: 


iron,” while the chemist says it is “about 90 
per cent metallic iron, the remaining 10 per 
cent consisting of silicon, phosphorus, mangan- 
ese, sulphur and carbon.” 

To the other questions: What is silicon? 
What is phosphorus? What is manganese? 
the author of the Bulletin has given the mold- 
er’s answers as “I don't know.” When a mold- 
ert is asked: 


“ 


What is sulphur?” he is said 
to have answered “Brimstone,” while the chem- 


+ 


ist claims it to be “the most dangerous element, 
etc.” 

I believe there is hardly a molder in the 
business who does not know that sulphur is the 
most dangerous element he has to contend with 
both in the iron and in the coke. 

There is also the question “what is carbon?” 
The supposed molder’s answer is “coal,” while 
the chemist gives a brief description of graph- 
ite and combine carbon. 

There are several other questions and 
answers, all of which attempt to show that the 
chemist is endowed with an unlimited store of 
knowledge, and try to make the molder appear 
as one who knows nothing whatever of his own 
trade. 


As a molder I protest against such assertions. 
> eae. : : 
| believe it requires more brains.and more 
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originality in the molding trade than it does in 
the chemist’s vocation. 

Every successful foundryman is to a certain 
degree a chemist. He may not have a well 
equipped laboratory, or be the author of many 
lengthy tests and analyses of different mix- 
tures, etc., but he will have in his possession 
the analysis of every car load of pig iron he 
receives, and his practical knowledge of mold- 
ing enables him to intelligently produce mix- 
tures which meet every requirement. 

I do not mean to say that the chemist is of 
no benefit to the foundry, but I do say that he 
can be of more benefit to his employers and the 
foreman if he is stationed about one-quarter 
of a mile from the foundry. Then the test piece, 
representing each heat or each casting, can be 
sent to him daily if desired. 

He can then furnish the company and the 
foundry foreman with a complete record show- 
ing the different mixtures, and the result of the 
tensile, transverse, chill, drop and shrinkage 
tests, also the analysis. In this capacity he is 
all right, but to place him in charge or in au- 
thority in the foundry would be like sending a 
ship to sea without a rudder. 

While chemical analyses are a strict essen- 
tial to the foundry foreman, they give very 
little information as to how to build a flask, a 
core oven or how to charge a cupola. They 
will not tell one how to set a core or carry off 
a vent, cut a gate, place a riser, make a core 
arbor, construct a pattern or handle men. For 
this reason the chemist can accomplish more 
good as a servant of the foundry than as a 
manager. This being the case, I do not con- 
sider it fair to give the chemist credit for pos- 
sessing more knowledge of the foundry than 
the molder. Another item can be found in this 
Bulletin under the head of “what is the dif- 
ference,” which reads thus: “Lots of foundry- 
men do not realize the advantage of having 
proper tools to work with.” With reference to 
this I consider the author in error, as molders, 
foreman and owners all realize the benefit de- 
rived from proper appliances, but in many cases 
they cannot get what they want. 

Every improved machine or appliance sold 
by the supply house is not an improvement in 
every foundry. 

In conclusion | want to say that my reason 
for making these remarks is simply a desire to 
protect the molder. I consider the molder one 
who accomplishes more with fewer facilities 
than any other mechanic, and I believe more 
originality and brains is required to be a suc- 
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cessful molder than is necessary in any other 
trade. | have a large number of molders work- 
ing for me, and with the exception of a very 
few they make the foundry business a careful 
study, including iron mixtures and cupola prac- 
tice. 

It does me good to go among them and dis- 
cuss better methods of working, methods that 
tend to improve the output, etc. Being in close 
touch with these men, and knowing what I do 
of their ability and desire to improve the con- 
dition of the shop in the way of better work, 
I feel called upon to repudiate any statement 
that I consider would depreciate the worth of 
the molder in the eyes of those who may not 
thoroughly understand foundry practice. 

Pau R. Ramp. 


Personal. 


Edward B. Gilmour has been placed in 


charge of the Acme Harvester Co.’s foundry at 
Peoria, Ill. . 
It is reported that the active management of 
John Rice & Bros. Co.’s plant at Stevens Point, 
Wis., will be taken up by Fred. M. Milberry. 

The foundry of J. Thompson & Sons Mfg. 
Co., Beloit, Wis., is 
W. A. Jenkins 


J. S. McDonald has accepted the foreman- 


now presided over by 


ship oi the foundry connected with the plant 
of the Jas. 
Ont. 

F. S. Cadwell, well known to the trade as a 


Morrison Brass Mfg. Co., Toronto, 


seller of soapstone and other necessities of the 
foundryman, has reformed and is now super- 
intendent of the Heater Co., Big 
Rapids, Mich. 

Joseph J. 


foreman in the Farrel foundry, Ansonia, Conn., 


Michigan 
Wilson, for a number of years a 


has accepted the position of superintendent of 
the Leland & Faulconer Mfg. Co.’s foundry, 
Detroit, Mich. 

T. P. Kelly has returned from an extensive 
trip through Great 


Britain and ihe continent 


of Europe. Rumor has it that he scaled several 
Alpine peaks 
M. McLeod has accepted the position of 
with the Clinton Burnham 
Milwaukee Wis., and will look 


after affairs in the crucible steel casting depart- 


superintendent 
Foundry Co., 


ment, now being added to the plant, as well as 
the gray iron foundry 

Thomas Markey, foreman of the Atlas En- 
gine Co.’s foundry at Indianapolis, Ind., has 
resigned to become manager of the recently in- 
corporated Shirley Radiator & Foundry Co., 


Shirley, Ind. He is Atlas 


succeeded at the 
shop by James Conners. 

The foundry of the Allfree Engine Co., In 
dianapolis, Ind., is 


in charge of Scott 


Winters, who has been selected as foreman. 


now 


Micheal Colligan, who was formerly fore 
Niles ‘ool Works foundry at 
Hamilton, Ohio, is again occupying that posi 


man of the 


tion. 

Rodger Malley will preside over the new 
foundry lately added to the plant of the Su 
perior Gas Engine Co., Springfield, Ohio. 

Andrew Bruce has accepted the position of 
foundry foreman with the Thomas Mfg. Co 
Springfield, Ohio. 

Paul G. Rahe has resigned as manager of 
the Central Foundry Co., Vincennes, Ind. He 
is succeeded by Wm. H. Stockham. 

J. B. Orbison has resigned as manager of the 
Southern Foundry & Machine Works, Freder 
icksburg, Va., to accept a similar position witl 
W. T. Garrett & Co., San Francisco, Calif. 

Richard Walsh has been selected as assistant 
to general superintendent T. R. Pickard, of the 
Bass Foundry & Machine Co., Fort Wayne, 
Ind 

the Snider-Hughes Co., manufacturing 
pumping machinery, has broken ground for its 
new plant at Cleveland, O. The machine shop 
will be 80x200 feet and will be completed as 
soon as possible. A pattern building s5o0x100 
feet is also to be erected as well as a foundry 
60x120 feet which will not be built until spring. 
McClary Mfg. Co., of Ont., 
will shortly erect a new plant for the manu- 
facture of stoves to consist of a molding shop, 


The London, 


mounting shop, power and storage house, a 
polishing shop and other smaller structures 
It is reported that the foundry will be one of 
the largest in Canada, measuring 200x230 feet 
in area. The mounting shop will be 75x300 
feet and the other buildings in proportion. The 
new plant will be conveniently located as re 
gards to shipping facilities and will give em 
ployment to something over 400 hands. 

The Barnard & Leas Mfg. Co., of Moline, 
Ill, maker of mill and elevating machinery, 
magnetic separators, etc., intends to erect a 
new foundry in the near future. 

Thos. Bailey & Co., of Athens, Ga., will en- 
large their foundry. 

It is reported that the Anderson Foundry & 
Machine Co., operating plants at Anderson 
and Ellwood, Ind., contemplates enlargements 
at both points. 





